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Preface 


This successor to Applied Psychology: Its Principles and Practice 
reflects the great changes that have taken place in applied psychology 
within the last twenty years. It has attained a professional status in 
several of its branches, with a national society to safeguard and pro- 
mote the interests of its practitioners, and with operating institutions 
to bring its facilities within the reach of those who can profitably use 
them. It has entered a state of maturity, having successfully passed 
through an adolescence whose “wild oats” are still being reaped but 
in rapidly decreasing amounts. 

The volume of subject-matter has increased enormously as well as 
the number of persons who are actively engaged in research and prac- 
tice. Books as large as the earlier edition of this one are now devoted 
to special applications within the field, so that it has become impossible 
to survey the whole body of literature within a single volume. 

Out of this mass of material certain generalizations emerge which 
the author has ventured to call principles. It is these generalizations 
which he has attempted to present, illustrating them freely with re- 
search data. Since there has been no thought of presenting all the 
evidence, he has had to choose that which would serve his purpose best. 
Wherever feasible, early studies have been cited, thus giving recogni- 
tion to pioneers whose contributions are often forgotten. Beyond that, 
the author has drawn heavily from the research of his own laboratory 
and frequently from the work of his own students. The reason for 
this resides not merely in the fact that he knows the material most 
intimately, but also in the fact that the researches were initiated in 
many instances to answer questions that naturally arose in the field 
of applied psychology. 

The differential growth within the various subdivisions of applied 
psychology is reflected in the additional space allotted to them. The 
greatest growth has occurred in the so-called vocational and industrial 
fields, and in each of these three chapters have been added in addition 
to the expansion of the original ones. There is one new chapter in the 
section devoted to marketing to present the story of radio advertising 
and one in the section devoted to law to give an account of important 
studies of the judge and the jury. On the other hand, the original 
three chapters on general heredity, on family inheritance, and on sex 
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have been combined into one, and the two chapters on thinking and 
on suggestion have been combined into one. Altogether there are nine 
new chapters. Additional research material appears in sixty-seven new 
charts and in thirty new tables. 

The book reflects more than the growth in quantity and quality of 
output and the number of workers in the field. It has incorporated 
in a more intimate fashion the growing recognition of, and respect for, 
the individual. These have always been the very foundation of de- 
mocracy, and they have occupied a prominent place in both pure and 
applied psychology. Their significance has been magnified out of the 
ugly facts of the depression years and out of the repudiation of the 
individual by the totalitarian governments. It has now become all too 
clear that a successful social system demands the well-being, the com- 
fort, and the satisfaction as well as the “work” of the individual. 

The previous edition devoted a chapter of generous size to the ques- 
tion of satisfaction whereas it is now an integral part of every topic 
that is discussed. One possible shortcoming of the treatment of this 
matter may be noted. There may be a seeming overemphasis upon 
the satisfactions to be derived from the proper dealing with things and 
activities and too little emphasis upon the satisfactions that come 
from interactions with individuals, or the social factor. The influence 
of other individuals is not neglected—far from it—but since that falls 
within the traditional province of social psychology, the author gave 
it less space than might otherwise have been allotted to it. 

The Principles of Applied Psychology can be read by the intelligent 
layman whose interest has been whetted by the common reference to 
the present period in history as the psychological era. He can read 
around the tables and charts and he can neglect the forbidding bibli- 
ography, although the last will aid him in pursuing a particular line 
of interest. 

This survey should have something of value to contribute to the 
vocational counselor, the industrial engineer, and the personnel officer, 
in whose fields the human component looms larger with every passing 
day. Each of these professions may profit by seeing their problems 
from another angle. 

The undergraduate who has had a good course in elementary psy- 
chology should experience no particular difficulty with the book espe- 
cially if he has the guidance of a competent teacher. Although the 
author has a strong preference for the copious use of footnotes, he 
has eliminated these for the sake of greater readability. The references 
that would normally appear in footnotes have been gathered into the 
general bibliography, where they are alphabetically arranged and re- 
ferred to by number. 
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If the author feels any favoritism among his prospective readers, it 
is directed toward the graduate student who is attracted by the pros- 
pects of becoming an applied psychologist. Applied psychology can 
support, in the coming years, many able investigators and technolo- 
gists. By taking advantage of all that this book has to offer, they can 
find the means of acquiring an historical perspective, a picture of 
current trends, and a glimpse into the realm of important research 
that badly needs doing. These values are not so much on the surface 
as they are buried in tables and charts, in bibliographic references, 
and in research suggestions. The critically minded student will soon 
discover that the findings which rest on thoroughly sound research are 
few and that the principles that are definitely established are fewer 
still. But it is just this state of affairs that makes a field of work 
attractive—so relatively little accomplished, so much still to do, and 
the need so very great. 

Both authors and publishers have been generous and cooperative in 
giving permission for the use of materials. Acknowledgments have 
been made of specific sources in connection with the tables, charts, 
and quotations. For ideas and suggestions that have come from read- 
ing and discussion over the years, acknowledgment can never be spe- 
cifically made. The author herewith acknowledges his debt of gratitude 
to all those from whom he has profited in this less tangible fashion. 
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The Field of Applied Psychology 


PSYCHOLOGY AND EVERYDAY LIFE 


The first decade of the twentieth century marked the culmination of 
a shift in the subject-matter of psychology from mind to behavior. 
The shift was not sudden nor was it solely the product of the Behavior- 
ist movement. The latter mcvement was rather the climax to changes 
which began during the last two decades of the nineteenth century. 
Behavior manifestations of mind had become more and more the ob- 
jects of study until they acquired an interest status of their own and 
finally mind or mental reactions came to be treated as instances of 
behavior. One of the remarkable consequences of this shift of emphasis 
and of the broadening of the concept of behavior has been that the 
behavior of people the world over and not some highly abstract be- 
havior in the laboratory became the subject-matter of psychology. 

This evolution in the concepts of psychology was taking place against 
an historical background in which social changes were occurring at a 
terrifying pace. The first third of the present century is thus character- 
ized in Recent Social Trends in the United States (510, xi): 


The first third of the twentieth century has been filled with epoch-making 
events and crowded with problems of great variety and complexity. The World 
War, the inflation and deflation of agriculture and business, our emergence as a 
creditor nation, the spectacular increase in efficiency and productivity and the 
tragic spread of unemployment and business distress, the experiment of prohi- 
bition, birth control, race riots, stoppage of immigration, women’s suffrage, the 
struggles of the Progressive and Farm Labor parties, governmental corruption, 
crime and racketeering, the sprawl of great cities, the decadence of rural gov- 
ernment, the birth of the League of Nations, the expansion of education, the 
rise and weakening of organized labor, the growth of spectacular fortunes, the 
advance of medical science, the emphasis on sports and recreation, the renewed 
interest in child welfare—these are a few of the many happenings, which have 
marked one of the most eventful periods of our history. 


It should not be surprising that the problems of our rapidly changing 
social and economic structures have been so generally recognized to be 
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psychological problems. The psychological implications in the following 
questions may be readily seen (234): 


1. To what extent does the success of a democracy depend upon the distribu- 
tion of intelligence among its citizens and to what extent is this intelligence 
distribution modifiable through education? 

2. Are certain races of man inherently superior to others in intelligence? 

3. Is war the consequence of deeply rooted human instincts and therefore in- 
evitable? 

4. Must a successful society depend for its motivation upon native aggression 
and competitive tendencies within individuals? 

5. Are criminals born so or are they the products of unfortunate training? If 
the latter, what are the factors that contribute to the making of a criminal 
career? 

6. What are the problems that are peculiar to the adjustments in old age? 

7. What can be done to soften the effects of technological changes upon health 
and satisfaction? 


Kelley (336), in analyzing the problems of democracy, asks whether 
it is possible for a democracy to preserve such individual values and 
benefits that the citizen will fight and sacrifice to keep them. 


The writer believes that it is possible, and that an essential key to its accom- 
plishment is through self-expression so rich as to be utterly desirable to the in- 
dividual and so efficient as to be completely contributive to state welfare.... 
The democratic problem that we set is so to utilize the talents of our differen- 
tially endowed and trained citizens as to maximize their satisfactions and their 
social productivity. That is to say, we seek a mode of individual functioning 
which gives the dual return of satisfaction and welfare to the individual and 
goods and attitudes of value to society. 


In this statement of the key to a successful democracy one finds the 
essence of applied psychology, namely the recognition of individual 
differences in endowment and in training, and the need for the adjust- 
ment of each individual in life so as to furnish to him the maximum of 
satisfaction and to society the maximum of desirable goods. The prac- 
tical problem of adjustment arises out of the fact of individual differ- 
ences, since it is obvious that if all people were alike, adjusting the one 
and only type would be a simple matter indeed. 

One important aspect of adjustment that is not explicitly indicated 
in the statement of Kelley is that it implies a fitting of the environment 
to the individual as well as of the individual to the environment. 


PSYCHOLOGY AND PSYCHOTECHNOLOGY 


The question has frequently been raised whether applied psychology 
is really sufficiently different from pure psychology to warrant giving it 
an independent status. Certainly it is not just another system of psy- 
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chology to be added to the list of Structural, Dynamic, Behavior, 
Gestalt, and others. It cannot be a systematically organized body of 
material, but at any moment will consist of the sum total of applica- 
tions that have been made, are being made, or that can be made. For 
that reason one might better speak of Applications of Psychology 
rather than of Applied Psychology for that designation would be less 
misleading in its implications. 

Applied psychology can be characterized as a technology resting 
upon the science of psychology. Miinsterberg (444), in his Psychotech- . 
nik, made a distinction between theoretical psychology, applied psy- 
chology, and psychotechnics. The first is what is known as pure or 
general psychology. The second consists in the explanation by psy- 
chological laws of past events and the facts of other sciences. For 
example, the explanation of certain historical movements or historical 
characters by appeal to psychology, and the application of the laws of 
psychology to the physics of color would be called applied psychology. 
Likewise, the application of the laws of mathematics to astronomy or 
the laws of chemistry to physiology would be applied science. Technics, 
on the other hand, would be represented by the application of the laws 
of mathematics to the construction of electrical machines for lighting 
purposes, or by the application of the laws of chemistry to the making 
of dyestuffs or medicines. In a similar manner Miinsterberg would 
define psychotechnics as the application of psychology to the solution 
of practical problems. 

Such a distinction is a limited one, since every scientific discovery 
has the possibility of leading to some practical application, so that 
sooner or later it will determine a future course of events for practical 
life. The scientific construction of medicines demands that the science 
of chemistry shall first have been applied to physiological processes. 
When this has been done, in a given concrete situation, examination 
will show what is lacking in the human organism, or what mechanism 
is functioning improperly, and medicines may be administered accord- 
ingly. Likewise, the proper blending of color dyes in the dyeing and 
printing of cloth and in the construction of aesthetic color patterns 
requires that the psychological laws of color contrast shall first have 
been applied to the physics of light mixture and the chemistry of dyes. 
Applied psychology and psychotechnics thus become coextensive and 
even these two differ from psychology proper largely in the immediacy 
or remoteness of applicability. 

' More recently Gundlach (233) made somewhat the same distinction 
between psychology and psychotechnology. He says that the scientific 
‘man is typically not concerned with particular workaday problems but 
--with general principles and knowledge. He is disinterested and imper- 
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| sonal, and is willing to follow the data of his problem no matter where 

_ they may lead. His aim is to describe and understand nature. The tech- 

 nologist, on the other hand, has a specific interest in the outcome. His 
problem is to get certain results such as building a bridge or curing 
a patient. He must not be distracted into following interesting leads 
as they arise because such diversions might interfere with the attain- 
ment of his practical ends. 

Gundlach introduces an additional note into the concept of a tech- 
nology by placing upon it a certain ethical responsibility for the 
goodness of the recommendations that it makes. It is not enough for the 
technologist to say that if you want to build a bridge this is the way 
to do it, but he should consider the advisability of building it at all. 
Such ethical responsibility has always been inherent in the profession 
of medicine. It is clearly expressed in the Hippocratic oath adminis- 
tered to every graduate in medicine. It is growing in the profession of 
engineering as indicated by the introduction of Philosophy, Social 
Science, and humanistic subjects into the engineering curriculum with 
the intention that they shall become the foundation for professional 
ideals and professional ethics (308). It is equally important that the 
psychotechnologist should build upon such a sound professional basis 
and there is evidence that he is doing so. The functioning of psycho- 
technology would then be, accordin> to Gundlach, “to determine the 
conditions of living necessary for 2 complete and satisfactory life, and 
to elaborate the methods for such attainment.” 

To the beginning student of psychology, the two fields of pure and 
applied psychology are not sharp’; distinguished. This is due in part 
to the fact that the teacher draws his illustrative materials in pure 
psychology largely from the researches of the applied psychologist 
because these are closer to the everyday experiences of the student and 
are likely to be the more interesting on that account. In the minds 
of the textbook writers, moreover, the pure and the applied fields are 
not always sharply distinguished. Thus, William McDougall (471), 
who would hardly be labeled as an applied psychologist, defined the 
aim of psychology thus: “To render our knowledge of human nature 
more exact and more systematic, in order that we may control ourselves 
more wisely and influence our fellowmen more effectively.” The second 
clause in this statement is a fair expression of the aim of applied psy- 
chology. 

For the prospective psychotechnologist, there is a very real differ- 
ence between the two fields. In solving a practical problem it is seldom 
enough to take from the psychological laboratory either a finding and 
consider it the answer, or a method and consider that an adequate 
means for finding an answer. At the least, a high degree of flexibility 
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and ingenuity is required to fit these into the needs of the practical 
situation. Two simple instances will illustrate the difference. What is 
the most appropriate color to use in advertising a certain commodity to 
be sold to women? An answer could be obtained immediately from the 
laboratory data on sex differences in color preferences, or if such facts 
were not at hand, one of the stock preference measuring methods could 
be used under laboratory conditions. A proper applied technique would 
be to prepare a series of advertisements in different colors or color 
combinations and to measure the preferences of a sampling of the. . 
prospective consumers of the commodity. The outcome might be 
identical with that of the laboratory experiment but on the other hand 
it might be entirely different. 

What is the significance of the reaction time of the driver in automo- 
bile accidents? One could go to the laboratory records and find the 
distribution curves for reactions of various sorts, the simple, the dis- 
crimination, and the choice reactions. Having decided that the driver 
employs choice reactions, he could compute what percentage of the 
distribution curve would have reactions too slow to avoid accidents when 
the car is traveling at given speeds. Then he could measure the reaction 
times of drivers under the customary laboratory conditions and classify 
them into the fit and the unfit. The psychotechnician on the other hand 
would ask himself whether the process of discriminating among objects 
on the highway, the process of choosing an appropriate set of motions, 
and the process of consummating the reaction would have time values 
similar to those in the laboratory. Not being able to answer this ques- 
tion he would set up a reaction-time road test for his practical pur- 
pose (439). 


THE GROWTH (OF) APPLIED PSYCHOLOGY 


The history of applied psychology may be divided roughly into 
epochs or stages. One cannot mark off any definite period when it came 
into existence. In some crude form or other it has probably existed as 
long as men were able to formulate any laws of the mind, whether 
these laws were correct or not. But one can mark off four periods more 
or less clearly up to the present. 

1. Long before the time of experimental psychology, persons were 
accustomed to make use of very vague notions of the workings of the 
mind in the problems of daily life. The mind was supposed to be 
subject to the influence of all kinds of outside forces, those of inanimate 
and animate objects, and consequently people’s behavior was influenced 
by superstitions and myths. Breaking mirrors, spilling salt, putting up 
an umbrella in the house, getting married on Friday, being a member 
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of a party of thirteen, and the like were unlucky factors in one’s experi- 
ence, and in fact are still considered so by many persons. 

That one cannot work so well when tired as when rested, that the 
memory of one person is better than that of others, that some persons 
are stupid and others bright, are notions that were applied to daily life 
before they were subjected to scientific test in the laboratory. 

2. After experimental psychology had developed and a mass of 
standard experiments had accumulated, there was a tendency to apply 
these experiments directly to other fields, just as physiological and 
physical experiments were carried over directly into the psychological 
laboratory at its beginning. This tendency was perhaps most noticeable 
in education and medicine. For instance, education took over directly 
the experiments in memory, imagination, and attention and tried to use 
them in solving educational problems. In the attempts to measure any 
form of complex activity, the procedure consisted in applying a large 
number of the standard laboratory tests to persons of varying ability 
in the particular activity. Then those tests that were well done by the 
experts and poorly done by those known to be poor in the work, were 
considered good tests of that kind of ability. This procedure is still 
of much value and is used where it has been impossible to analyze 
a complex form of activity into its elements. In such cases the best 
that can be done is to proceed in a random fashion in the hope that 
a few tests will be discovered which will serve as indices of particular 
ability. The relationships thus disclosed do not necessarily mean that the 
function tested is a vital part of the process, but for some reason it 
serves as a symptom, in much the same manner that rose-colored spots 
on the skin once served as a symptom in the diagnosis of typhoid fever. 

3. In the third period the practical problems themselves are studied 
and the actual life situations form the material of the experiment. This 
is the present stage, and might with much justification be considered 
the beginning of a real applied psychology. In fact, Paterson (484), 
in reviewing its history, says exactly that. He divides the life-cycle of 
applied psychology into four periods. The first he calls the prenatal 
period, in which the first sign of life appeared, extending from the last | 
two decades of the nineteenth century until America’s entrance in the 
World War in 1917. The second he calls the birth period, which ended 
with the Armistice in November 1918. The third he dramatizes as 
the period of childhood and adolescence, which extended through 
the boom and depression years and closed with 1937, the date of 
the ‘creation of a national organization devoted to its interests, The 
American Association for Applied Psychology. This date, likewise, 
marks the entrance of applied psychology into its fourth period in 
which it attained the full stature of adulthood. 
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This portrayal of the development of applied psychology emphasizes 
its really remarkable growth since 1917, a growth resulting in large 
measure from the success of the psychological testing program and the 
program of personnel classification in the army. In addition to these 
specific factors, Paterson (484) points out a more pervasive influence: 


We must not leave the topic of Military Psychology without mentioning the 
fact that psychologists in the Army learned for the first time how to pool their 
efforts and how to codperate with physicians, psychiatrists, line officers and 
practical men of affairs. They discovered that codperation is not only possible 
but indispensable for carrying out large-scale operations. It is not surprising, 
therefore, to note that the post-war development of applied psychology was 
characterized by the rise of organized psychological service. This trend is so 
pronounced that we can sketch the history of applied psychology during the 
past twenty-one years without mentioning individuals at all but simply by 
mentioning well-known services. 


Among such psychological services are those in business and indus- 
trial personnel; in education; in child guidance clinics and institutes 
for child welfare; in federal and state employment offices ; in youth and 
adult guidance clinics; in hospitals; in courts; in federal, state, and 
local prisons; in advertising agencies and market research bureaus; in 
federal departments such as the Department of Labor and the Depart- 
ment of Agriculture; and in Federal Bureaus, including the United 
States Civil Service and the Social Security Board. 

One of the most unique of the institutions devoted to applied psy- 
chology is the Psychological Corporation, a non-profit institution incor- 
porated in the State of New York, whose objects, as stated in its 
constitution, are: 


... the advancement of psychology and the promotion of the useful applications 
of psychology. It is organized as a business corporation but not for the individ- 
ual profit of the incorporators, stockholders, or directors, beyond reasonable 
compensation for services rendered....It will promote the advancement of 
psychology by research, the more effective organization of psychological work, 
and the diffusion of knowledge concerning psychology. 


Its board of Directors is composed of past presidents of the American 
Psychological Association, and its officers serve without compensation, 
It offers service in market research, personnel and employment research, 
vocational counseling, test construction and distribution, industrial 
research, and psychological testing of candidates for nurses’ training. 
Its work is done in a central office in New York City codperating with 
several hundred psychologists in various parts of the United States. 
It is the joint publisher and editor of the Journal of Applied Psychology 
in which its researches are frequently reported. 

Another unique institution is the American Association for Applied 
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Psychology which was organized in 1937, a professional society devoted 
to the promotion of work in applied psychology and with a member- 
ship of about 600. In addition to the national organization there are 
many state and city branches which concern themselves with the more 
local problems. Of the approximately 3,000 members of the American 
Psychological Association, from one third to one half are engaged in 
some form of non-academic work which in most instances would be 
labeled as applied psychology. 

The growth in the applications of psychology is not peculiar to 
the United States alone. Before the great social upheaval of the 1930- 
1940 decade there were known to be organizations similar to one or the 
other just described in many foreign countries, notably, England, Ger- 
many, France, Switzerland, Spain, Russia, Japan, and Australia. The 
National Institute of Industrial Psychology in England has been out- 
standing in its contributions to research and service. Its journal, at 
present called Occupational Psychology, is one of the most important 
sources of material on applied psychology. 


APPLIED PSYCHOLOGY AND INDIVIDUAL DIFFERENCES 


The problems of applied psychology are problems of adjustment of 
individuals and groups of individuals to life situations, whether the 
adjustment be in the nature of fitting a given individual to a given 
particular environment or vice versa, or whether it be in the nature of 
modifying each one to fit the other. The magnitude of this adjustment 
program rests upon the fact that individuals differ one from another in 
every respect in which they have been measured. If all individuals were 
alike and only their environment varied or could be varied, the adjust- 
ment problem could be solved more or less completely by fitting any 
one individual, as a sample of all others, to the varying environment. 
But one’s common sense observation tells him that people are not all 
alike, and told him so long before there were any standardized devices 
for measuring differences. Hull (297, 5) reminds the psychologist that 
Plato in his Republic noted that no two persons are born exactly alike, 
one being suited to one occupation and another to another, and that’ 
an attempt should be made to put each person into the niche where 
he would fit best. Common sense would also suggest that these differ- 
ences are of a magnitude sufficiently great to demand consideration in 
dealing with people. 

When one passes beyond common-sense observations, it becomes 
extremely difficult to give acceptable estimates of the degree of the 
differences (204). The most serious obstacle to doing this is the absence 
of an absolute zero point from which to measure the amount of a trait. 
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Certain anatomical, physiological, and motor functions can be measured 
in accepted physical units, but this is not the case with most human 
performances. The absence of such a zero point is particularly disturb- 
ing in estimating range of proficiency. Anastasi (9, 54-55) has demon- 
strated the difficulty clearly in supposing the measurement of height 
with a device where the “working zero” was not absolute zero height 
but was some arbitrary point such as two feet. Then a six-foot person 
would measure four feet on this scale, a four-foot person would measure 
two feet, and the former would appear to be twice as tall as the latter. 
Actually, he would be only one and one-half times as tall. This and 
other difficulties have led Anastasi to conclude that in the present stage 
of mental testing the question of the extent of individual differences in 
various traits cannot be answered at all. 

Answers have been given, nevertheless, and in spite of the errors 
inherent in them, probably represent fairly well the ranges for different 
functions. Hull (297, 36), for instance, has collected from the literature 
a set of ratios of best to poorest in a variety of functions. For a group 
of thirteen scholastic achievement tests, such as reading, writing, arith- 
metic, and spelling, administered to eighth-grade children, the average 
ratio of best to poorest is 3.5 to 1. For a group of thirty-four psycho- 
logical tests administered to ninth-grade children, the average ratio of 
best to poorest is 5.2 to 1. For a series of nine gainful occupations 
such as loom operation, shoe-making, and office work the average ratio 
of best to poorest is 2 to 1. He concludes from these cases that: 
“Among individuals ordinarily regarded as normal, in the average voca- 
tion the most gifted will be between three and four times as capable as 
the poorest.” 

Wechsler (685, 50), on the other hand, considers these estimates too 
high. He chooses as an expression of the range of proficiency the ratio 
of the 999th to the second individual in a thousand, and after taking 
certain precautions as to homogeneity of populations and the elimina- 
tion of the obviously abnormal deviates, he finds that the majority of 
the total range ratios fall within the limits of 1.3 to 1 and 2.5 to 1. 
The more strictly mental functions listed by him such as the perceptual 
and intellectual abilities, show the largest range of all, namely between 
2.30 to 1 and 2.85 to 1. His general estimate would be a range of about 
2 to 1. Even this small figure would fully justify the consideration of 
individual differences as factors in successful performance and in per- 
sonal satisfaction. A more recent compilation by Thorndike (626, 
257-264) of the range within each of a great variety of human traits 
rightly emphasizes the differences in range among the traits, but does 
not lessen the significance to be attached to the differences. 

In addition to the range of proficiency among individuals with 
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respect to any one task, there needs to be considered the range of 
abilities within any one person. Adequate adjustment would mean the 
opportunity to express oneself in that function which is possessed to the 
maximal degree. The common-sense view would be that a person is 
not uniformly endowed in all respects but that he can do some things 
distinctly better than others. Such observations do not in any sense 
imply the notion of compensatory development, by which a person low 
in one respect will be necessarily high in others. 

The calculation of the range of capacities within the individual is 
subject to all the difficulties previously mentioned, with the added one 
that the measures of the many abilities would have to be made com- 
parable one with another. Various techniques have been devised for 
this purpose. Hull, after taking the many complicating factors into 
account, ventures the estimate that trait differences within the indi- 
vidual average approximately 80 per cent as great as individual differ- 
ences, which would make the average range between the best and the 
poorest ability from about 2.5 or 3 to 1. 

There is still another type of variation which plays a part in adjust- 
ment, namely the variation within an individual in any given ability 
at different times and under different circumstances. A question might 
be stated thus: How uniform is a person’s performance from time to 
time? Any individual knows that level of achievement varies consider- 
ably with changes in health, with intoxication, with fatigue, with prac- 
tice, with changes in incentive to performance, with the presence or 
absence of distractions, and under many other circumstances. When 
adequate adjustment is the goal such factors as these may not be 
excluded from the picture. Influences such as those just mentioned 
might well reduce performance from a high level to zero so that 
there is little sense in attempting to make estimates of their effects. But 
it is pertinent to mention the findings of Hollingworth (268, 194-195) 
concerning the extent of variation within an individual when all such 
conditions as are listed above are carefully controlled and when the 
effects of practice have been eliminated by long training. According 
to him: 


The magnitude of the deviations in the performance of an individual need 
not be expected to be so great as that for a group of subjects chosen entirely 
at random. But there is no present reason for supposing that even this magnitude 
will not closely resemble that in the case of a group of individuals of the same 
general class. 


And further: 


Individuals seem to vary from their own average in quite the same way that 
they differ from the central tendency of their group. The degree to which this 
is the case may vary with the nature of the process. 
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CAUSES OF INDIVIDUAL DIFFERENCES 


One cannot accept the existence of individual differences and note their 
magnitude without inquiring as to their causes. Are they inevitable in 
the make-up of the human population or could they be changed in 
magnitude or eliminated entirely if that should seem to be desirable? 
This is not a merely academic question. To be sure, the present genera- 
tion is what it is and little or nothing can be done about the differences 
that exist among its members except to make adjustments for them. But 
if the magnitude of human abilities is only a matter of adequate con- 
trol, a few generations would be enough to modify them into a more 
satisfactory pattern. Unfortunately the causes of individual differences 
cannot yet be entirely unraveled. There is insufficient basis for saying 
that they are due solely to the native endowment of the individual or 
that they are due solely to environmental influences, although propo- 
nents could be found for either point of view. Somewhere between these 
extremes the answer will be found. Just now the controversy is most 
acute concerning the causes of differences in intelligence and the 
crucial experiment to settle the question has not yet been devised. It is 
the old nature-nurture controversy. If settled once and for all for intelli- 
gence the way will be open for a more speedy attack upon other differ- 
ences which are equally great and equally important in successful 
living. The whole problem will be dealt with in Chapter 2, and it is 
mentioned here merely to show its bearing upon the probable future 
of applied psychology. 


THE RECOGNITION OF INDIVIDUAL DIFFERENCES 


One further question has to do with the extent to which such differ- 
ences are recognized and allowed for in modern society. To the student 
of psychology, the existence of the differences is so obvious and the 
need to take them into account so equally obvious that he may be 
inclined to think that every one else is alive to their significance. 
Although differences in the make-up of people were clearly recognized 
by Plato and Aristotle, in succeeding centuries they were for one reason 
or another ignored and only came to have an influence upon practical 
life in the latter part of the eighteenth and the beginning of the nine- 
teenth centuries, with the educational theories of Rousseau, Froebel, 
and others. In the latter part of the nineteenth century Francis Galton, 
aroused by Charles Darwin’s studies of physical differences, sought 
for and found individual differences in mental functions. Since that 
time the continuing development of mental tests in the greatest variety 
has shown individual differences to exist in every measured function. 
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In spite of such evidence that all people are not alike, there was the 
inevitable lag of twenty-five to fifty years in the acceptance of this 
fact into the thinking and action of everyday life. The slogan that all 
men are born free and equal was taken literally to mean that all people 
are fundamentally alike, and overshadowed the findings of the scien- 
tific laboratories to the contrary. With the twentieth century, progres- 
sive educators began to apply the concept of individuality in the 
teaching process and the progressive efficiency engineers made a start 
toward introducing the same concept into business and industry. In 
the more enlightened public schools the influence of this movement 
may be seen in the introduction of technical and vocational programs 
along with the more classical courses, and of classes for retarded and for 
advanced children. In the college one may find freedom of election 
of courses of study, the division of classes according to capacity level, 
placement examinations, and a definite trend toward individual instruc- 
tion at least in the last two college years with tutors or advisors to 
confer with the individual students. The clearest evidence of the move- 
ment in business and industry appears in the rise of the personnel officer 
whose business it is to select employees, to train them, to adjust them 
to working conditions, to follow their records, and to shift them about 
if adjustment can be improved thereby. But both in education and in 
business and industry the concept of individuality has been relatively 
slow in gaining a foothold, and its influence is still local rather than 
widespread. 

The routine of everyday living seems to conform to the notion that 
all people are alike and many of the forces that constitute the social 
environment would tend to make them so. The standardization and 
universality of radio and motion-picture programs, and the huge 
circulation of certain newspapers and magazines provide a uniform diet. 
If these media of communication were to be used for propaganda pur- 
poses they might regiment a whole population into a standardized 
pattern of thought and action (382). Even aesthetic appreciation may 
be on the road toward standardization, with the growth of literary 
guilds, book of the month clubs, music of the month clubs, and pictures 
of the month clubs. 


A DEFINITION OF APPLIED PSYCHOLOGY 


The preceding observations provide a background for the delimita- 
tion of the field of applied psychology and for the formulation of a 
tentative plan of organization of its subject-matter. It will be neces- 


sary to satisfy the requirements for human planning which, according 
to Doob (143, 6), are to acquire: 
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1. A knowledge of the people who will be affected. 

2. A knowledge of the physical and social environments confronting these 
people. - 

3. A knowledge of the goal to be achieved. 


Kelley’s statement (336) that the problem of democracy is “‘so to utilize 
the talents of our differentially endowed and trained citizens as to maxi- 
mize their satisfactions and their social productivity,” can be modified 
thus: The problem of applied psychology is so to adjust differentially 
endowed individuals by training them, by selection of their environ- 
ment, and by the control of this environment that they may attain 
the maximum of social productivity and the maximum of personal 
satisfaction. This definition recognizes that individuals differ by native 
constitution in respect to what they can do and enjoy doing, that their 
patterns of behavior may be developed through training, that manifold 
environmental forces influence their performance, that many of these 
can and should be controlled; and further that it is the proper destiny 
of every individual to be productive for the welfare of society and that 
in return he is entitled to the maximum of satisfaction which this 
society can provide. 

Any plan for dealing with such an extensive subject-matter will 
necessarily be arbitrary and incomplete and will have to be flexible 
enough to change as knowledge increases. However, it seems entirely 
feasible to set down certain principles which will apply in attaining 
the goal of adequate adjustment. Thus, the consequence of having a 
certain remote and family ancestry, of being of a certain age and sex, 
of having to acquire habits and ideas according to the laws of learning 
will be specified. The probable effects of certain environmental condi- 
tions such as illumination, ventilation, and noise will be listed as well 
as the effects of modifying them. The influence of work, rest, and sleep, 
and of drugs and stimulants upon the human economy will be disclosed 
and allowed for. The means by which one can be directed into the 
vocation where he will fit best, and the conditions necessary for his 
efficient performance there will be described in so far as they are 
known, Certain maladjustments such as make one unfit for pro- 
ductive service or bring him into conflict with the law will be inter- 
preted and methods of dealing with them will be examined. Finally, 
certain general observations upon the educational process as a means 
of making the most out of each and every unique individual will be 
made in the light of all the other topics previously discussed. This pro- 
gram will leave any specialized problems of adjustment untouched, but 
should give some useful hints even in these cases as to the methods 
which might be found useful in their solution. 


ys 


Hereditary Conditions of Adjustment 


Two facts should have been carried over from the survey of the field 
of applied psychology. The first is that the function of applied psy- 
chology is human adjustment, and the second is that individuals differ 
significantly in the adequacy of their adjustments. The word adjust- 
ment implies two terms and a dynamic relationship between them. 
There is the human organism and there is its environment, using that 
term in a very broad sense; and there is the process of fitting the two 
together. Our task will be to understand the characteristics of the 
organism in so far as they concern its adjustment, the characteristics 
of the environment in so far as they must be adjusted to, or be them- 
selves modified or controlled, and the process by which the adjustments 
can be made. The first of these three tasks will be dealt with in this 
chapter. 


NEED FOR CHOOSING A LEVEL OF INTERPRETATION 


Two difficulties are encountered in attempting to understand the 
organism. The first has to do with the level of interpretation upon which 
the inquiry shall be staged. In regard to structure shall one be con- 
cerned with atoms and their components, with cells, with organs, with 
the organism, or witha society of which the organism is one unit ? Advo- 
cates can be found for thinking on any one of these levels. And as for 
functions, shall one seek the lowest and most fundamental level of 
events and discuss the attraction and repulsion among like and unlike 
charged particles? Shall one be concerned with chemical sufficiencies or 
insufficiencies of cells and body fluids? Shall one speak of body needs 
as for water and salts? Or shall one turn one’s inquiries in the direction 
of human experiences such as the experience of thirst and hunger or, 
on a higher level still, the desire for food and drink? Neither in the 
case of structure nor of functions is one frame of reference right and 
the others wrong—one is as legitimate as the others (79, 22-23). The 
division of labor among the sciences brings it about that the first level 
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has seemed most appropriate for the physicist, the second for the chem- 
ist, the third for the physiologist, and, the remainder for the psycholo- 
gist unless the last one should be claimed by the philosopher. The 
applied psychologist who deals most commonly with people as they are 
and in life situations is entitled to the privilege of considering adjust- 
ment on the plane of needs, wants, and desires. 


THE HEREDITY-ENVIRONMENT DILEMMA 


A second difficulty grows out of the question as to how much of the 
mechanism of adjustment is predetermined for the individual and how 
much of it is acquired early or late in his lifetime. A further question 
arises also concerning the modifiability of those patterns of reaction 
which are accepted as part of the native endowment. The geneticist, 
taking off from the research of the biologist upon the mechanisms 
of inheritance, places a heavy responsibility upon the native endow- 
ment of the individual. He looks to the improvement of the racial 
stock by selective breeding, as set forth in the principles of Eugenics 
(475), for the improvement of adjustment. Birth control and steriliza- 
tion are means to this end. The psychologist, having been bequeathed 
a whole catalogue of native characteristics, or interests, from the period 
when observation of animals, young children, and adolescents was an 
accepted mode of research, has fluctuated between acceptance of the list 
(622, Vol. I) and rejection of it (682). The concept of the conditioned 
reflex has seemed to offer a process by which behavior formerly thought 
to be native might have been acquired (269) (289). 

Search for unlearned behavior patterns and for evidences of early 
learning has led psychologists to investigate the behavior of the human 
foetus (432) and to supplement the data thus acquired with studies 
of animal embryos (87). Although the results from such studies as these 
have not led to the ready solution of the nature-nurture problem that 
was anticipated, nevertheless, the evidence demands serious considera- 
tion. 

Other investigators have adopted a different approach to the problem 
and have made an intensive attack upon a special function. For in- 
stance, attempts have been made to study the effects of training upon 
intelligence when heredity is held constant as in the case of identical 
twins, and the effects of heredity when environment is held constant as 
with children raised in institutions (712). Results of studies of this type 
are difficult to evaluate at the present time. 

Anthropologists have attacked the nature-nurture problem from still 
another angle. They have looked for the manifestation of some human 
trait, that is supposed to be universally present, in certain primitive 
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races whose cultures differ. Thus competition, or the competitive 
instinct, has been evaluated in thirteen cultures by Mead (422) and a 
group of collaborators. The data derived from this approach, instead of 
providing a definite answer to the problem, raise a whole series of ques- 
tions which, according to May and Doob (402), call for further in- 
tensive research. 

The applied psychologist need not withhold his services until all the 
doubts about origins and universality are dissipated. At the worst he 
can limit his activities within one cultural area, make mass predictions 
only in regard to those characteristics that are practically universal 
within that area, and he can keep his predictions within such temporal 
limits as to escape pronounced cultural upheavals. As for predictions 
about the individual, he can take him as he finds him, making what 
use he can of insight into cause and effect for purposes of diagnosis and 
prognosis. 


FUNDAMENTAL CHARACTERISTICS OF 
HUMAN NATURE 


There are certain characteristics of the human mechanism that can 
be listed as native with a fair degree of assurance. Such are the fol- 
lowing. 

1. The normal human being is endowed by nature with certain sensi- 
tivities to his environment whereas he lacks others that he might have 
had. This means that one is born with a limited number of sense organs 
and a brain structure such that certain stimuli produce specific forms 
of reaction. The fact is so obvious that it is likely to be taken for 
granted and its significance overlooked. One way to realize the limita- 
tions of human sensitivities is to inspect the range of events in nature 
that fall beyond the “reach” of human sensory equipment. Figure 1, 
adapted from Freeman (184, 70), will aid the reader in doing this. The 
column on the left shows the range of physical phenomena; the second 
column shows the portions of that range which operate as stimuli; and 
the third column shows the sense that is affected. The sensitivity gaps 
that are most striking today are perhaps the visual inadequacies for 
the infra-red rays and the ultra-violet rays. Both have recently been 
brought within the range of our senses by indirect means, the former 
by way of infra-red photography and the latter by way of fluorescent 
illumination. One way to realize the significance of those sensitivities 
that we do possess is to perceive the change in behavior caused by the 
failure of any of the sensory mechanisms to function properly, as in 
the case of congenital blindness and congenital deafness. 

Not only is the kind of sensitivity predetermined for the individual, 
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but also the fineness of each kind has its natural limits. People seem to be 
born with a dead-line of sensitivity to sound and to differences in sound 
intensity and in pitch, and with a dead-line of sensitivity to light and to 
small changes in the intensity of light. There are, doubtless, limits 
within the other senses as well although they have not been so defi- 
nitely determined. The natural limitation within individuals in these 
respects may set the limits of their achievement in music, in art, in 
sports, and in many trades and professions. 


FIGURE 1 
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* Adapted from G. L. Freeman, Jntroduction to Physiological Psychology (New York, The Ronald 
Press Co., 1934), p. 70. 


2. Another characteristic of original nature provides that out of all the 
stimuli which affect the sense organs certain ones will come clearly into 
consciousness, whereas others will be crowded out. This means that 
there is a tendency to pay attention to certain kinds of stimuli and that 
others tend to be neglected. 

Such natural attention is of the greatest importance, for there is 
reason for believing that it forms the foundation of all the highest 
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forms of attention. If it be lacking there is no means by which the 
behavior of the individual may be modified. Moreover, one is born 
with a certain capacity for attending. Difference in this native strength 
may have much to do with the difference in accomplishment of different 
individuals. For instance, according to some authorities that which 
makes the musician or artist or the mathematician is, among other 
causes, the difference in the character and intensity of his original 
attentiveness rather than the fact that he has inherited some specific 
ability directly. 

3. Of the stimuli that cause sensations and attract attention, some 
produce a pleasant effect and some produce an unpleasant effect. There 
is a feeling of the one kind or the other accompanying most, if not all, 
sensations. Thus a bitter taste is naturally unpleasant, as any one can 
discover who will try to feed something bitter to a very young baby. 
The way in which, during the course of evolution, certain stimuli have 
come to produce these unpleasant conscious states is interesting to 
speculate upon but does not alter the facts. More interesting than the 
feelings is the behavior that accompanies or follows them. In the 
presence of unpleasant stimuli, one naturally responds so as to get 
rid of the unpleasantness, and the responses continue in varying form 
until this result is accomplished. This variety of responses which 
follows upon the receipt of unpleasant experiences in the effort to 
get rid of them, and upon pleasant ones in the effort to retain them, 
is an important factor in the adjustment processes of learning and 
remembering. 

4. Of all the stimuli that affect the sense organs, are attended to, 
and cause a pleasant or unpleasant reaction, some leave a permanent 
effect and are remembered, whereas others are forgotten. This fact, like 
sensitiveness, is taken so much for granted that its importance escapes 
attention until some abnormality appears. Retentiveness depends upon 
a fundamental characteristic of the nervous system, its impressibility, 
which is not subject to improvement. Thus one’s possibilities of 
memory are fixed by his heredity, although his actual accomplish- 
ments within this limit may depend upon education and other factors. 

5. Finally, it should be noted that human beings have a natural 
tendency to be active both physically and mentally. The specific char- 
acter of that activity may be, and usually is, determined by various 
factors in the environment, but the activity itself is the expression of a 
natural tendency. There is no such thing as laziness, strictly speaking. 
To refuse to be active is a symptom of defect or disease, lowered 
bodily tone, improper nourishment, or the like. Laziness, however, 
is not so much inactivity as activity in a wrong or useless direction, as 
judged by social or ethical standards. 
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UNLEARNED MODES OF BEHAVIOR 
7 


The bodily mechanism is so organized at birth, and even before, 
that certain simple forms of behavior will occur when particular 
stimuli affect the sense organs. A bright light falling into a newborn 
baby’s eye will cause the pupil of the eye to contract; food placed 
in the mouth will cause acts of swallowing. These together with the 
acts of emptying the bowels and bladder and many other activities 
necessary for the preservation of life are known as reflexes. Some of 
them are so automatic in character as to be completely independent 
of consciousness, as in.the case of the pupillary reflex. They are 
present in all normal persons and are seriously modified only when 
the neural mechanisms on which they depend break down, or when 
other exceptional conditions develop. One exceptional circumstance 
would be the conditioning such as Cason (93) first produced as a 
result of which the pupillary reaction, both constriction and dilation, 
became associated with new stimuli. Just how far changes of this sort 
can be carried is a matter of speculation at present (686). 

Other reflexes, such as the salivary reflex and those associated 
with it in the process of alimentation, are subject to a degree of 
modification, although always relatively independent of conscious con- 
trol. On account of their relative fixity they do not play an important 
part in the process of adjustment so long as they function normally. 
When, however, any abnormality develops in these reflexes, it may 
serve as a symptom of more severe behavior disturbances to come. 

A more complicated behavior pattern occurs in response to a startling 
stimulus such as a sudden loud sound. Landis and Hunt (358) have 
analyzed this response by means of the high speed motion picture. 
The startle pattern, as it has been called, which occurs during the 
first half second following the stimulus, “is a complex, almost in- 
variable, involuntary, innate reflex response clearly demonstrable 
under the temporal magnification of high or superspeed motion-picture 
photography.” According to Landis and Hunt, it obeys all the laws 
governing reflexes. It is only slightly under voluntary control; it 
habituates to a certain degree and can be conditioned. “Yet it is a 
much more complicated response than the integrated spinal reflexes 
usually studied in animal preparations. Indeed, there is good evidence 
that this whole pattern is organized rather high in the midbrain.” 
The point of most interest at the moment is the complicated nature 
of the response, taken together with the fact that it is unlearned, 
relatively invariable, and innate. 

Although it may seem to be a small step from the startle reaction 
to emotional reactions such as fear, anger, and joy in contrast to the 
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apparently large step from a simple reflex to a startle pattern of reaction, 
evidence concerning emotional behavior is most conflicting. Those 
who have depended upon the direct observation of children for their 
evidence have reached conflicting conclusions about the innateness 
of the responses (48) (562). Judgments of the facial expression of 
adults either directly or in photographs for uniformity and identi- 
fiability of pattern as an indicator of innateness have also disagreed 
(356) (361). 

The most recent attempt to resolve the disagreement has compared 
‘the facial reactions of blind and seeing children. Thompson (612) 
took motion pictures of twenty-six blind children while they were under- 
going certain emotional reactions, and besides having the pictures judged 
for the emotions portrayed, she also analyzed the facial response 
to find which features took part in the reactions. She found the pat- 
tern of muscular activity underlying the laughing, smiling, and crying 
reactions of blind, deaf-blind, and seeing individuals to be approxi- 
mately the same. The judges rated the reactions of the blind and 
seeing with an equal and a high degree of consistency and accuracy. 
Thompson concluded, on the basis of all her observations, that the 
“facial expressions of emotion do occur without learning.” The least 
well-established case was that of fear, probably because the stimuli 
to fear reactions were very weak. 

In the light of the very great difficulty of establishing the native 
or unlearned character of the behavior patterns thus far studied, it 
seems futile to attempt to do the same for the highly complicated 
patterns generally envisaged under the title of instincts. Such spatial 
and temporal chains of reaction as fighting, collecting things, and 
showing curiosity acquire their particular patterns from the immediate 
circumstances such as who or what is being fought, what is being 
collected and how, and to what the reactions of curiosity are directed. 
Nevertheless, the study of both animal and human subjects suggests 
that there is some kind of motivation or impulsion to act toward a 
certain end no matter how varied the pattern may be. It has seemed 
more fruitful to the applied psychologist within recent years to examine 
these impulses and look for uniformity within them rather than within 
the particular behavior manifestations. 


NEEDS, WANTS, AND DESIRES 
A rather sweeping statement is commonly made to the effect that 
all behavior is motivated. Young (731, 1) offers the following samples: 


Getting out of bed when the alarm clock rings, brushing the teeth, shaving, 
selecting the day’s necktie, ordering rolls and coffee or ham and eggs from the 
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menu card, picking up the paper to read the news—these everyday activities 
are all causally determined. You take them for granted, generally being uncon- 
scious of any motive determining what is “being done. Nevertheless a definite 
motivation is invariably present. 


Without critical inquiry at the moment into the universality of moti- 
vation, which, by the way, can be readily assured through an appro- 
priate definition of the term, one can proceed to seek and find sources 
of human motivation in original nature. 

There is a class of appetites or cravings which are definitely associ- 
ated with the needs of the body tissues for foodstuffs, fluids, salts, 
and minerals. These cravings are said to motivate the organism to 
activity that is calculated to satisfy the deficiency, as in the case 
of wild deer that will travel many miles to find a salt lick. One finds 
the basis for these needs in a kind of organismic homeostasis (502) 
analogous to organ homeostasis so dramatically described by Cannon 
(79). He pictures control mechanisms within the human body by 
way of which temperature, acid-alkali balance, water content of cells, 
and other conditions are maintained within extremely narrow limits 
of variation. The organism as a whole seems to do likewise’ within its 
milieu. 

Another group of needs and desires arises from pressures within the 
organism such as the distention of the lower bowel and the bladder 
which calls for certain responses that are usually taken care of early 
in life through the formation of habits of elimination. Another need 
with its accompanying desire is said to be associated with the dis- 
tention of certain of the sex glands and leads to the act of emptying 
them. Still another need which originally rests upon a physiological 
condition and which gives rise to a desire is the condition designated 
by the name “fatigue,” in which there is a desire for rest. Just what 
the condition is, whether it is a depletion of energy-producing materials, 
or the accumulation of waste products of some sort, or the disturbance 
of some kind of balance within the central nervous system is an un- 
settled question (Chapter 6). A desire for rest does follow prolonged 
activity, however much other factors such as habit or the sight of a 
comfortable bed may overlay the original need. 

Over and above these few needs and desires which appear to grow 
out of some organic or organismic condition there is a long list which 
has no such tangible foundation. As one would expect in such a case, 
there are differences of opinion as to what desires should be treated 
as innate. Thorndike (626, 96-151), who catalogued twenty such de- 
sires and made practical use of them in the interpretation of social 
phenomena, was not greatly concerned about their innateness, For, 
he says, “...If more searching observation finds one of these to be a 
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product of some environmental condition, that environmental condition 
is likely to be itself fundamental and widespread,” and “Even if the 
widespread occurrence of the want is due to a widespread occurrence 
of some environmental cause, it is useful to have emphasis upon such 
wants.” The point that he makes is that for purposes of interpretation 
of social behavior it is the relative universality of the characteristic 
rather than the innateness that is important. 

Some of these desires that are most likely to be acceptable to the 
majority of authorities are: 


1. The desire for sensory stimulation, sights, sounds, tastes, odors, contacts, 
and the like 

2. The desire for exploration and manipulation, covered perhaps by the term 

curiosity 

The desire for approval 

The desire to assert oneself or to dominate others 

The desire to give and receive affection 

The desire for comfort, security, and protection 

The desire to be with others of one’s own kind 


SEN ES Se 


There is no need to extend the list. It can be made many times as 
large by breaking down any one of these classes into more specific 
needs. 


RELATIVE STRENGTH OF MOTIVES 


This extremely brief sampling of the fundamental characteristics 
of human nature, of its unlearned modes of behavior, and of its needs 
and desires gives some notion of the raw material out of which 
child and adult behavior evolves. So much importance is attached to 
these urges because in most instances the specific means of satisfying 
them is not predetermined, with the consequence that the individual 
is open to a wide range of influences extending all the way from 
systematic education and specialized training to the machinations of 
the advertiser and even to the mere play of chance. The advertiser 
who puts up the largest and most brilliantly colored sign knows that 
other things being equal, it will attract attention away from its less 
vivid neighbors; a bed or a drug can be sold for its comfort-giving 
qualities; a life work may be chosen for its promise of security, or 
for the opportunity that it affords to be sociable or to dominate 
other persons; a laborer may be made to put forth more effort in 
order to earn the money to buy a better radio than his neighbor’s. 

Many efforts have been made to measure the relative strength of 
these drives, but it has not been easy to do and the results are fre- 
quently conflicting. So far as predicting the behavior of a given per- 
son is concerned, any set of measurements will be limited in their 
application on account of the large individual differences to be ex- 
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pected. Nevertheless, there is some real point in knowing what will 
be the relative strength of motives for people in the mass. Most work 
on this problem has been done with animals because of the ease with 
which conditions may be controlled, although the social urges of 
human beings that determine action and that are commonly played 
upon cannot be evaluated from the data obtained from animals. Meas- 
urement of the intensity of animal drives (677) in terms of the ob- 
stacles that an animal will surmount in order to satisfy them has 
furnished a clue for the measurement of human desires. For example, 
Thorndike has calculated the relative force of human desires in terms 
of the amount of time (625) that will be allotted to them or the 
amount of money (633) that will be spent to satisfy them. In the 
latter investigation he began with data on the amount spent by 
the people of the United States for such items as clothes, laundry, life 
insurance, death and burial, food, and shelter. He then had these 
objects of expenditure translated into needs by a group of judges. 
In this way the expenditures for clothing were roughly allotted to 
desire for protection, for pleasure, for sex life, for social approval, 
and for dominance. Other items were treated in a similar fashion. 
The data presented in Table 1 are the partial outcome of such com- 


TABLE ERT 
RELATIVE STRENGTH OF Human Desires * 
Desires Percentage of Total Expenditure 
LUTIG CUE pire inne Ct aa aie hha Siarone ale ie 
Protection against the elements......... 10.2 
PUXET CISCO ASG Pitt ea a ake olficivineh tasitus 0.4 
Resteqnic asleep ean ce ctertt cals oe ke detects cals 2.6 
Sexi reliel Eo is we.ce co Mee tre. Se havea Batre 0.8 
iS jeyworohiVautorny. Meo, Kae, Myitn Sees coche Creu AIC 1.9 
Protection against animals and disease... . 4.4 
Protection against bad people .......... 2.5 
AYhbevroabs tifa Sohhad hn Ne HOSA eee cee BS 
PPASteranG erie) lament imate. eielenadencestaec 4.6 
Sighteand Sound wee waren ris waco: » 3.9 
Sex entertainment ver visi siaiss ais cishitela 6 0K 3.9 
SECUL Varela too here rastieis tsi usue © 6s chleace 10.5 
PRTC CLIOM tee ciieeeat Guat oe <a wins a) one snocele 1.8 
COMPANIONSHIP MMWR eens ae Fane vemos 28 
IAT DroValOle OUMet Space, s heeatee pon beers 1) 
AD DLOVAIMO VESCLL warn varia aides sous pieue es acd 2 4.0 
IMAStErYMOVEDMOUNCIS | ri cick + yeiicits S030. > 3.0 
WeltarexOmmOLNGrs aemiaents sists siecle Bele ee 
Mentaliactivitviad satis iy steele ict gies «3 1.9 
Curiosity and. exploration ........1+.... 1.8 
SOcislventertalnmiene in acy amie os ned ee 4.2 
Physical entertainment ................ lal 
@thenscom#iortsigeene. were sits saan, 4.5 


* Adapted from E. L. Thorndike, “What Do We Spend Our Money Fore” Sci. Mo., 1937, 45, 
226-232. 
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putation. It gives first the list of desires and then the percentages 
of the total expenditure allotted to the satisfaction of each desire. 
The percentages range from .4 per cent for exercise to 11.2 per cent 
to satisfy hunger. Inspection of the various items of the table will 
furnish some interesting and entertaining comparisons. 


CAPACITY AND TEMPERAMENT 


This brief sketch of native endowment cannot be concluded with- 
out some reference to the more generalized potentialities signified 
by the terms capacity and temperament. It is entirely possible that 
further research and keener insight may reduce these to peculiar pat- 
terns of the sensitivities, reactions, tendencies, and urges such as have 
been listed above. Until such analysis has been made, however, they 
must be granted a place in the scheme of original human nature. As 
the history of intelligence and personality research clearly shows, it 
is extremely difficult to identify what is native and what is acquired 
in these complex traits. Every measurable manifestation of them 
appears in some form of learned response, so that the isolation of 
what is native must be inferred from instances, natural or controlled, 
in which the contribution of nurture can be more or less accurately 
gauged. Further discussion of these matters will be found in later 
chapters devoted to the subjects of intelligence, special capacities, 
character, and interest where they will be treated in accordance with 
their significance for adjustment. 


NATIVE RACIAL CHARA GC TE RIS Tits 


It is to be expected that individuals will vary one from the other 
in the amount of these specific native endowments and some estimates 
have already been furnished as to the magnitude of the differences. A 
further question demands at least a tentative answer, if only to temper 
popular misconceptions with facts in so far as they have been scien- 
tifically determined. This question concerns the possible unique en- 
dowment of certain groups such as races, nationalities, and the sexes. 
Does one racial group, one nationality, one sex differ significantly 
from another in behavior pattern, and does such difference rest upon 
fundamental native differences? 

One hears much nowadays about hereditary racial differences—that 
the Germans represent a race with certain characteristics, the French 
with others, the English with others—with practically no attempt to 
separate the facts of inheritance from the effects of education, cus- 
toms, and general environmental conditions. Furthermore, there is 
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little or no regard for the great admixture of racial stocks, with the 
result that nationality differences tend to be accepted as the equivalent 
of racial differences. 

The first experimental studies were made upon rather simple func- 
tions such as sensory acuity, motor ability (speed of reaction, and 
speed of tapping), and simple judgments (such as the form-board 
test). Although these traits are simple, yet they are characteristics in 
which peoples are supposed in the popular mind to differ. For in- 
stance, certain races are thought to have remarkably keen vision; 
some are said to be very slow, others very quick in their reactions. 
The upshot of all experimental tests seems to be that the racial differ- 
ences in fundamental qualities independent of training are slight. There 
is in every case, even in sensory acuity and speed of reaction, much 
variability among the members of the same race, so that in the race 
making the best records there are always some individuals who do as 
poorly as some of the best individuals in the poorer races. Wood- 
worth (716, 171), in discussing the results of the form-board test, 
which is a fair test of intelligence and little dependent on specific 
training, says: 

As between whites, Eskimos, Ainus, Filipinos, and Singalese, the average 
differences were small and much overlapping occurred. As between these groups, 
however, and the Igorot and Negrito from the Philippines and a few reputed 
Pigmies from the Congo, the average differences were great and the overlapping 
was small....If the results could be taken at their face value they would indi- 
cate differences of intelligence between races, giving such races as the Pigmy 
and Negrito a low station as compared with that of most mankind. The fairness 
of the test is, however, not beyond question; it may have been of a more un- 
familiar sort to these wild hunting folk than to the more settled groups. This 
crumb is, at any rate, about all the testing psychologist has yet to offer on the 
question of racial differences in intelligence. 


When one grasps the full meaning of this statement, namely, that 
between the highest and the lowest races there are no differences 
which have up to this time been positively established, it is scarcely 
to be expected that differences of any importance would be found 
among the higher races. This statement of Woodworth concerning 
his samples of specific racial groups is confirmed and extended by 
Boas (50) who reaches his conclusion after surveying the whole body 
of evidence concerning primitive man. 

Since the study of Woodworth, interest has been increasingly di- 
rected to the measurement of intelligence differences, although special 
characteristics (199) have attracted attention from time to time such 
as color preferences, tempo of movement (176), speed and accuracy 
of movement, fatigability, emotional control, speed of learning, and 
musical talent. The evaluation of racial differences in intelligence 
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has offered peculiarly serious difficulties. First and foremost among 
these has been the inability to isolate pure racial stocks for measure- 
ment. This difficulty has been especially acute in the comparison of 
Negroes and whites in the United States, the topic of so many re- 
searches during the last two decades. Not only is the ancestry of 
the living generations of Negroes mixed to an unknown degree, 
but the degree of admixture of white blood has seemed to alter in- 
telligence-test scores (168). 

A second serious difficulty resides in the fact that no universal 
intelligence test has been nor probably will be devised. Moreover, any 
legitimate comparison of races requires that allowances be made for 
differing selections within the racial groups; for differences in motiva- 
tion to perform the test; for differences in facility with language and 
other abstract symbols that the test employs; for cultural differences 
which may affect the attitude toward the test; for differences in school- 
ing, in economic and social status; and finally for differences in the 
degree of rapport which the examiner succeeds in establishing with 
his subjects. By the time corrections are applied to the original scores 
for all these variables, the investigator may well wonder at their 
significance. These technical problems in measurement are well illus- 
trated in the study by Klineberg (345) of differences in Negro intelli- 
gence wherein he attempts to analyze the presumption of a factor of 
selection created by the differential migration of Negroes from town 
to city and from south to north. This is only one of the many secondary 
problems that demand solution before the main question of intelligence 
differences between Negroes and whites in the United States can be 
definitely settled. 

Klineberg (346), after surveying the evidence for racial differences, 
casting aside all subjective estimates of such differences, and relying 
upon the best measures available to natural and social science, con- 
cludes that “the case for psychological race differences has never been 
proved.” 


RACIAL DIFFERENCES IN TEMPERAMENT 
AND EMOTION 


The casual observation of racial differences would lead to the ex- 
pectation of greater differences in temperament, emotional attitudes, 
and general excitability than in intelligence. Such popular notions are, 
however, difficult to verify at present because suitable tests for the 
purpose are not available. Differences in excitability might be measured 
by means of the psychogalvanometer technique but such an investiga- 
tion has not been reported. An attempt has been made to measure 
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temperamental differences by means of the Will-Temperament Test of 
Downey. In such a project there are added to the problems of selection 
those arising from the use of a measuring instrument the value of 
which has not been definitely proved. The differences that have been 
found are small and not well established. The nature of the findings 
is illustrated in the following paragraph from McFadden and Dashiell 
(412): 


In predominance of temperamental patterns, the whites slightly surpass the 
Negroes in the number of mobile, rapid-fire individuals; they have a clear 
superiority in the number of controlled, deliberate, careful persons; and they 
slightly surpass the Negroes in the number of individuals showing a combination 
of these two characteristics. The Negroes slightly surpass the whites in the 
number of aggressive persons and in the number of individuals combining quick- 
ness and mobility with aggressiveness, and also in the number of individuals 
combining aggressiveness and deliberation, 


The experiment of Crane (119) represents a unique attempt to dis- 
cover non-intelligence differences between whites and Negroes. Taking 
as a starting point the commonly observed differences in such char- 
acteristics as impulsiveness and improvidence, he argued that the 
differences might be due to greater strength of impulses in the Negro, 
inferior mentality preventing foresight as a basis for control of be- 
havior, or a lack of inhibitory power in the regulation of behavior. He 
then conducted tests upon 100 whites and 100 Negroes which were 
calculated to measure these three characteristics. Grade of mentality 
was measured by means of an individual intelligence examination. The 
strength of impulses (fear was chosen as a sample) was measured by 
the withdrawal of the hand from the path of a falling weight. In- 
hibitory power was measured by the inhibition of the withdrawing 
movement, accompanied by twitching or “flinching” of the muscles 
involved in the withdrawal movement and by disturbances of the 
breathing. He found among the white subjects fewer withdrawals of 
the hand, but a greater tendency to withdraw it as indicated by muscle 
twitch and breathing. He concluded that the behavior differences be- 
tween the two races were due not so much to intelligence or strength 
of impulses as to differences in the power of inhibition. 

The survey of the literature upon race differences, only a sampling 
of which is given in this chapter, leads to the conclusion that, in the 
simpler functions at least, the likenesses are more striking than the 
differences. Greater differences are found when “higher” intellectual 
traits and temperamental characteristics are measured, but these are 
materially reduced when needed corrections are made. From the point 
of view of applied psychology, the probability is that it will always be 
more effective to select for any given purpose the superior individual 
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regardless of race than to choose one because he is a member of a 
given race. The differences among persons of a given race are likely 
to be many times greater than the average difference between races as a 
whole. 


NATIONALITY DIFFERENCES IN INTELLIGENCE 


A problem closely related to the one just discussed has to do with 
nationality differences (347) and particularly those differences that 
exist among the various nationality groups in the United States. A 
large body of data concerning the relation between intelligence and 
nationality has been supplied from the records of the psychological 
examinations in the United States Army (729). An intelligence exami- 
nation, in one or other of its forms, was administered to natives of 
sixteen foreign countries in numbers sufficiently large to make con- 
clusions from them fairly reliable. Figure 2 shows the distribution 
of scores among the representatives of these nations. The records are 
in terms of the letter grades A, B, C, and D, in which A stands for 
the highest grade of intelligence and D for the lowest, and which are 
designated as shown at the bottom of the chart. 

The range of differences among the countries is a very wide one. 
Whereas 8.7 per cent of the men from England made a grade of D 
or less, almost 70 per cent of the Poles were found in these low grades. 
The Scandinavian and English-speaking countries show relatively high 
scores, whereas the Slavic and Latin countries show low scores. The 
intelligence ratings of these foreign groups cannot be taken as an 
indication of the level of intelligence of the countries from which 
they came. There have been, among other factors to be considered, 
differing forces at work in the various countries tending to control the 
character of emigration. There is also the possibility that the Army 
intelligence tests (Alpha or Beta) do not give equal opportunity to 
all racial groups to show their native capacity. But it is significant 
that within the population of the United States the foreign groups 
did differ so much, whatever the cause of these differences may be. 
The results of the tests show, at least, the varying difficulty that 
representatives of different countries meet in adapting themselves 
to the environment offered by the United States. A further analysis of 
the scores for foreign-born groups suggests that adaptation to the 
test conditions does take place. When the foreign born are grouped 
according to years of residence in the United States, a regular increase 
in the scores occurs with each added five years of residence. This 
increase, in terms of mental age, amounts to more than two years 
for residence periods ranging from five years or less to twenty years 
or more. It is well to recognize that some doubt exists as to the correct 
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FIGURE 2 
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interpretation of this change of intelligence score with length of resi- 
dence, as indicated in the following statement by Yerkes (729, 704): 

Apparently then the group that has been longer resident in this country does 
somewhat better in intelligence examination. It is not possible to state whether 
the difference is caused by the better adaptation of the more thoroughly Ameri- 
canized group to the situation of the examination or whether some other factor 
is operative. It might be, for instance, that the more intelligent immigrants 
succeed and therefore remain in this country, but this suggestion is weakened 
by the fact that so many successful immigrants do return to Europe. At best 
we can but leave for future decision the question as to whether the differences 
represent a real difference of intelligence or an artifact of the method of examina- 
tion. 


The bearing of these findings upon the question of the control of 
immigration has already received considerable attention. Equally im- 
portant psychological problems arise in connection with the adjustment 
of our educational and industrial systems to meet the demands imposed 
upon them by these varying foreign groups (59). 


NATIVE SEX DIFFERENCES 


In the early part of the present century research upon sex differ- 
ences had as a background a strong tradition to the effect that the 
sexes were by nature very different. The tradition has been sufficiently 
strong to create widely divergent life careers for the two sexes. More- 
over, it has been strong enough to lead the early investigators to 
seek significance in the very slight score differences which mental tests 
revealed. The first World War noticeably weakened the tradition 
of sex differences. In the war years one grew accustomed to hearing 
about and seeing women taxi drivers, streetcar conductors, and farm 
and industrial workers. And they seemed to be efficient in these tasks. 
In the intervening years there has been a steady increase in the number 
of women gainfully employed in business and industry, with the result 
that a new emergency finds women ready and able to replace men 
in any kind of occupation. 

The same problems are met in isolating sex differences in behavior 
as were encountered in the study of racial and nationality differences. 
In order to study nature as the variable, environmental factors must 
be controlled. It is not possible to draw safe conclusions from the 
everyday achievements of men and women. Women who work in in- 
dustry, for instance, may be handicapped by the tradition that they 
and not men should do the housework after the day in the factory, 
with the result that their working days are longer. The statistical 
studies of the relative numbers of successful men and women in 
the professions and the arts may likewise be misleading because the 
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traditions of the proper work for women still affect the status of the 
generations of women up to and including the present. Scientific meas- 
urement must provide the answer. 


PHYSICAL AND PHYSIOLOGICAL DIFFERENCES 
BETWEEN THE SEXES 


The question of sex differences can best be handled by considering, 
first, the physical and physiological characteristics of the sexes and 
then the mental characteristics. Physically, women have a smaller 
average size and weight of the body as a whole, and of parts such 
as the skull and trunk. Men tend to be stronger than women and 
more so than the difference in bodily size and weight would warrant. 
The difference is to be attributed at least partly to intrinsically 
stronger muscles, rather than to differences in their development. The 
most striking difference in structure and functions, however, is in what 
are called the primary sex characters (157). Thus the anatomy and 
the physiological mechanisms of women are adapted to the bearing 
and the rearing of children, whether they ever have them or not. In 
connection with this primary sex function, all females have been 
thought to be handicapped by their periodical functions, which in- 
capacitate them both physically and mentally for a certain time each 
month, and on this account women have been considered as excluded 
from many of the professions and occupations open to men. The same 
argument has many times been used against coeducation. A certain 
amount of physical disability may be granted. But careful experi- 
mental study (283) (550) of mental and motor ability over long 
periods of time has failed to show any rhythmic variation in ability 
or performance, and has tended to refute the older views as inap- 
plicable to normal healthy women. 


Sh <aeDine hE ChS UN CNT EDLECTUAL FUNCTIONS 


Thorndike (622, Vol. III, 182-183) collected evidence concerning sex 
differences in intellectual functions from a great variety of sources and 
expressed the results uniformly in terms of the percentage of males 
who are as good as or better than one half of the females. (The per- 
centage of the males who equal or excel the median of the females.) 
Some of his data are reproduced in Table 2, which shows that only 
24 per cent of men do as well or better than half of the women in 
the naming of colors and the sorting of cards, whereas 71 per cent 
of the men equal or exceed the women in speed of arm and finger 
movements. 
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TABLE 2 


Sex DIFFERENCES IN INTELLECTUAL FUNCTIONS * 


Percentage of 
Men Reaching 


Name of Test Median of Women 
ty Colornamingsandycardssorting meme aarte eee 24 
2 Cancellations tests acm iiet erate. orients eetees ees ee) arr 33 
BS Pelling yeerectherte tsi ote tielenee tere c ve Pe waar neers as ners 33 
4a kinglishm(schoolemarks) erecta tere 35 
5. Foreign languages (school marks).................. 40 
Gn Immediate memory senate sctt aerate elas cremesteginiats 42 
7. Sensorys threshold smears «see oe eel tree is e are 43 
8. eRetentivencss:s «cia. nc. 9 csc ted A eee ols Loraine aero 47 
D PASSOCIAtIOnN (Speed. amd eA CcUrd Cy) meer elsiesisieteta enone 48 
10% General sintormation pee ot elciele ete oie er aerae eee ero 50 
119 Mathematiess(school smiarks) ieee ela ete eee 50 
125 School marks (average of allstudies) 32. 5-.--.. 50 
i3eyDiscriminatronm (Other shan COLOe)\er ieee eer ae 51 
14 Range of sensitivity, cece tla iliac eee ee 52 
5a Histone cschoolsamarks) prasreevaeteiee cree eee 55 
1GmmIngenuitva (Special tests) Marae terest leset sates tea ae 63 
Lea CCULACyV ROL MOVEMent a (Olu alld) le ea eisete tt eee 66 
18. Physics and chemistry (school marks) .............. 68 
19. Reactions time. Sucre so eke tate tus mec eee ae ales eae charsuste 70 
20. Speed of movement (finger and arm) .............. val 


* Adapted from E. L. Thorndike, Educational Psychology (New York, Teachers College, Columbia 
University, 1914), Vol. 3, pp. 182-183. 


These records are collected from various sources and represent dif- 
ferent degrees of reliability. The twenty traits may be roughly divided 
into three groups, namely, those traits in which women excel (1 to 7) ; 
those traits in which the sexes are equal (8 to 14); and those traits 

in which men excel (15 to 20). An 


FIGURE 3 examination of these three groups 

OVERLAPPING OF SEXES IN CoLor Naminc may give some grounds for be- 

Solid line males lief in certain differences gen- 
Broken line females : 

Shaded area common to the two sexes erally attributed to the sexes. 


For instance, women appear to 
be better in language work and 
men in science work; women 
rank higher in sensitivity and 
men in activity. But the overlap- 
ping of the sexes in these traits is just as significant as the differences. 
And, further, one cannot exclude the possibility that these differences, 
such as they are, may have other than a hereditary basis. 

Figure 3 shows roughly the amount of overlapping that would 
occur between males and females in the case of the sex differences 
in the naming of colors where only 24 per cent of the males equaled 
or exceeded the females, assuming that the distribution of the func- 
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tion is a normal one. The solid line would represent the males and 
the broken line the females. The shaded portion of the chart shows the 
proportion of the two sexes that would have equivalent scores. 

A great mass of material has accumulated from the widespread use 
of the intelligence tests in schools and colleges, and from it sex differ- 
ences may be computed (68) (607, Vol. I) (609, 68). In children of 
various ages up to and including the fourteenth year, the females 
exceed the males by a few points of IQ (Intelligence Quotient). This 
is paralleled by the increased rate at which female children mature 
physiologically. The difference, however, disappears entirely when the 
two sexes reach adult age. Hence, it has no particular significance 


FIGURE 4 


Sex DIFFERENCES IN THE COMPLETION TEST * 


Percent of group 





Score in completion test 


* From R. S. Woodworth, Psychology, 4th ed. (New York, Henry Holt and Co., 1940), p. 86 


so far as the life achievement of the sexes is concerned. Terman, in 
his study of about 1,500 gifted children (minimum IQ 132) found a 
larger proportion of boys than of girls in the group, the lowest ratio 
being 120 boys to 100 girls. A careful examination of his methods of 
selecting the gifted children failed to reveal any bias working in 
favor of the boys, either in the original nomination of the cases or in 
their examination by the Stanford-Binet test. The ratio is, therefore, 
accepted by him as a genuine picture of the sex differences among 
highly gifted children. No entirely satisfactory explanation of the facts 
is offered. 

Woodworth (715, 85) gives data for a series of tests for intellectual 
functions administered to 259 college women and 141 college men. 
Figure 4 gives the data in graphic form for a Completion test, which 
is the one showing the largest sex differences. As Woodworth says: 
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“The individuals within each sex differ among themselves so much as 
to make the difference between the sexes of small consequence. Such is 
the result in practically every instance of sex differences in mental 
ability.” 


SEX DIFFERENCES IN VARIABILITY 


When the early tests failed to show differences in capacity sufficient 
to account for the discrepancies between the sexes in achievement, 
other explanations were sought. One of these is a difference of vari- 
ability within the two groups, which, if found to be the case, would 
be a very vital difference. For instance, if men were found to be the 
more variable sex, in the sense that men covered a greater range of 
performance, then the best and the worst human beings would be 
men, and the fact that men have figured more prominently in the deeds 
of the world would be accounted for in the original constitution of the 
sexes. Likewise, if this were true, the highest achievement in the future 
could be expected from men. 

A rather common opinion among scientific men has been that men 
are more variable than women in this sense. The view was first con- 
tested by Karl Pearson (491) and since that time the earlier studies 
have been examined more critically and much evidence has accumu- 
lated which casts doubt on claims of differences in variability between 
the sexes. When unfavorable environmental conditions are allowed for, 
and sufficiently large numbers of individuals are tested, the differences 
in variability decrease. 

One of the most persistent arguments for a sex difference in vari- 
ability rested upon the proportion of feeble-minded in the two sexes. 
Studies made in institutions for the feeble-minded and defective show 
at first glance that there are more men than women admitted to these 
institutions. Since this is just what should be expected if men were 
more variable than women—men being both better and worse than 
women—the data have been used in support of the contention that 
men are more variable than women. But a closer study of the sig- 
nificance of the figures, together with consideration of the forces that 
bring cases to institutions for the defective, shows that the two sexes 
are affected unequally by these forces (282) (287). Defective women 
are much more likely to be maintained outside of institutions than 
men, because they are essentially a dependent and non-competitive 
class, hence do not succumb in the economic struggle. As far as range 
of variability of the two sexes is concerned, the above arguments give 
no good grounds for assuming a difference. 

McNemar and Terman (420) have reopened the whole question 
of sex variability and have subjected various collections of data to a 


HEREDITARY CONDITIONS OF ADJUSTMENT 35 


critical analysis. From the evidence given by standardized tests of 
intelligence, they find a consistent trend in the direction of a greater 
variability in males. The amount of ‘this difference is great enough 
to produce nine boys to every six girls with an IQ score above 140, or 
below 60, and twice as many boys as girls above an IQ of 160 or below 
40. From these data it would appear that in the long run there should 
be more exceptionally great men than women, and more exceptionally 
stupid men than women, but between these extremes the populations 
could be equivalent. 


NON-INTELLECTUAL DIFFERENCES 


Men and women may be said to differ in ways not measured by 
these mental tests, as in emotionality, impulsiveness, and sympathy. 
Standardized tests are not available for the measurement of such 
characteristics, and the results that have been reported from time to 
time are based upon the controlled judgments of the two sexes by 
friends, teachers, relatives, and acquaintances. Such measures are sub- 
ject to inaccuracies (Chapter 13) but still give a more reliable picture 
of sex differences than the more casual impressions or prejudices that 
usually form the basis of opinion. 

In practically all of these characteristics, as in the groups of traits 
previously described, there is a great overlapping of the two sexes. It 
is likely also that some of the differences that are shown may be due 
to the different standards in the traits which custom decrees for men 
and women; that is, the differences may be due to environmental rather 
than to hereditary factors. 

One other characteristic mentioned by Leuba (374) would seem 
worth investigating, namely, the energy available for productive liv- 
ing. As he points out, a high intellect may go to waste unless its 
possessor can employ it, and of two persons equally endowed intel- 
lectually that one who has the greatest endurance will, other things 
being equal, become the more outstanding individual. Data on this 
characteristic are not available. 

It is possible that research into the functions of the internal secre- 
tory organs and their relation to personality traits may reveal sex 
differences that have not yet been measured, and that will account 
in part for the popular notion of the ways in which the sexes differ. 
It is already known that the complex endocrine mechanisms are inti- 
mately bound up with the development, activity, and decline of the 
sex functions. The primary sexual characters may be correlated with 
glandular activities which at the same time may make the sexes differ 
in such mental manifestations as emotion and temperament. 
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From the strictly practical point of view and in the light of present 
established facts, the matter is aptly summarized in the following 
statement of Thorndike (621, 345): 


The most important characteristic of these differences is their small amount. 
The individual differences within one sex so enormously outweigh the differences 
between the sexes in these intellectual and semi-intellectual traits that for 
practical purposes the sex differences may be disregarded. So far as ability 
goes, there could hardly be a stupider way to get two groups, alike within each 
group but differing between the groups, than to take the two sexes. As is well 
known, the experiments of the past generation in educating women have shown 
their equal competence in school work of elementary, secondary, and collegiate 
grade. The present generation’s experience is showing the same fact for profes- 
sional education and business service. The psychologist’s measurements lead to 
the conclusion that this equality of achievement comes from an equality of 
natural gifts, not from an overstraining of the lesser talents of women. 


THE INFLUENCE OF FAMILY INHERITANCE 
UPON AD] USTMENT 


In addition to the original nature common to the human species 
as a whole, to the specific race to which one belongs, and to a given 
sex, does an individual possess certain traits by virtue of having a 
certain immediate ancestry—parents, grandparents, great-grandpar- 
ents? The influence of ancestry upon a number of physical charac- 
teristics such as eye and hair color and height has been worked 
out (712). Mental resemblances are not so definitely determined, but 
those which have been found, supported by the certainty of physical 
inheritance, lead us to expect that one’s immediate ancestry is of 
considerable importance in determining what his mental qualities 
shall be. 


Oo BN EER TCAN CB ORs P BOY Sir CA te cS 


It should not be expected that, if heredity is a real factor, two 
persons of the same ancestory should have original natures which are 
identical in every respect, except as different environments changed 
them. This may be easily proved by taking physical characters which 
cannot be affected by environment, such as the color of the eyes. The 
relationship between brothers in eye color expressed as a coefficient 
of correlation has been found to be only +.52. 

Height may be taken as another illustration. Children of parents 
who are three inches above the average in height will average only 
about two inches above the average; that is, they will not be identical 
in height with their parents but will tend toward the average of the 
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whole race. Thorndike (622, Vol. III, 227) describes the reason for 
these variations as follows: 


Be 


In all thought of inheritance, physical or mental, one should always remember 
that children spring, not from their parents’ bodies and minds, but from the 
germs of those parents. The qualities of the germs of a man are what we 
should know in order to prophesy directly the traits of his children. One 
quality these germs surely possess. They are variable. Discarding syntax and 
elegance for emphasis, we may say that the germs of a six-foot man include 
some six-foot germs, some six-foot-one germs, some six-foot-two germs, some five- 
foot-eleven, some five-foot-ten, etc. Each human being gives to the future, not 
himself, but a variable group of germs. This hypothesis of the variability of the 
germs explains the fact that short parents may have tall sons, gifted parents 
stupid sons, the same parents unlike sons. 


Other well-established relations between relatives in regard to phys- 
ical traits are: 


Trait Individuals Correlation 
Height Father and son 250 
Height Brother and brother +.50 
Cephalic index Brother and brother S50) 
Hair color Brother and brother + .60 


These figures show very clearly that one owes his physical char- 
acteristics to a certain extent to his immediate ancestry. 

Consider next a characteristic that comes a little nearer to being 
mental, namely, deafness. It has been found from statistical studies 
that out of every four persons who have one brother or sister con- 
genitally deaf, one is deaf, whereas of those persons who have neither 
brothers nor sisters born deaf, only one out of a thousand is deaf. 
This means that if one is of the same immediate ancestry as a person 
congenitally deaf, he is about two hundred and fifty times more likely 
to be deaf than a person who is of the same ancestry as a person with 
normal hearing. 


THE INHERITANCE OF INTELLIGENCE 


The question of the inheritance of intellect, always of vital interest, 
has attracted an ever increasing amount of attention with the de- 
velopment of standardized measures of intelligence, and with the 
growing acceptance of the intelligence quotient as a relatively fixed 
quantity. The earlier studies of inheritance of mental traits, beginning 
with that of Galton (196), were based upon the achievements of re- 
lated individuals and upon estimates of their ability. These studies 
tended to magnify the importance of heredity, as there was no valid 
means of discounting the effects of environmental influences. Galton 
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found, among his 977 eminent men, over 300 times as many eminent 
relatives—fathers, brothers, and sons—as would be expected from the 
same number of average men. This finding, he believed, could not be 
attributed to the quality of training derived from membership in the 
eminent families. Likewise, the study of the heredity of about 700 royal 
personages led Woods (708) to attribute their attainments largely to 
heredity. 

The more recent statistical study of eminent men and their families 
by Cattell (97) is especially interesting. He found the occupations of 
fathers of 885 noted men of science to be as shown in Table 3. The 
census of 1850, which represents about the period when the genera- 
tion he studied was born, showed that, of the white population of 


TABLE 3 


PARENTAGE OF EMINENT MEN * 


Number Per Cent Number Per Cent 

Professional classes ........ 381 43.0 

Clergyimenwen rei ee 89 10.1 

Phy Siclans sae serene. 66 vB) 

Law Versmerte sta ae mets 58 6.6 

Meacherswarcc mt cece noe 74 8.3 

OLD en Sark eee tein sere 94 10.6 
INCTICUILUEE mere eer cee cee 188 Ze 
Manufacture and trade VAG 316 Sof 


*From J. McK. Cattell, American Men of Science, Third Edition (New York, Science Press, 
1921), p. 783. 


the United States, the professions comprised only 3.1 per cent, agri- 
culture 44.1 per cent, and manufacture and trade 34.1 per cent. Thus 
it appears that the professions, which comprise 3.1 per cent of the 
population, produced 43 per cent of the scientific men of the country, 
whereas manufacture, trade, and agriculture, comprising 78.2 per cent 
of the population, produced the remaining 57 per cent. 

Working over the same data, Brimhall (60) found the frequency of 
eminence among near and remote relatives of 1,000 eminent men. His 
results show that a distinguished man of science is about seventy-five 
times as likely to have a distinguished brother as is a man from the 
generality, and about seventy times as likely to have a distinguished 
sister as is a man from the generality. He found, further, that the 
likelihood of distinction decreases with the remoteness of relationship 
to the distinguished individual. 

The conclusion of Cattell (97) will apply to both these studies. He 
sees in the figures the combined influence of inheritance and oppor- 
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tunity, represented by family influence and tradition, geographical 
location, and so forth. Concerning the relative potency of heredity and 
environment he says: 


We may conclude that more than one half of our men of science come from 
the 1 per cent of the population most favorably situated to produce them. The 
son of a successful professional man is fifty times as likely to become a leading 
scientific man as a boy taken at random from the community. ...A boy is fifty 
times as likely to do scientific work as a girl. No Negro in this country has, 
hitherto, accomplished scientific work entitling him to be included among our 
leading thousand scientific men. A boy from the professional classes in New 
England has a million chances to become a scientific leader as compared with 
one chance for a Negro girl from the cotton fields. 

These great differences may properly be attributed in part to natural capacity 
and in part to opportunity. When it is asked how far the result is due to each 
of these factors, the question is in a sense ambiguous. It is like asking whether 
the extension of a spiral spring is due to the spring or to the force applied. 
Some springs cannot be extended a foot by any force; no spring can be extended 
without force. 


One of the pioneer studies of mental heredity by means of psycho- 
logical tests was made by Thorndike (629) in his Measurement of 
Twins. He used a variety of simple mental tests upon fifty pairs of 
twins and found an average correlation between them of +.80, as 
compared with a correlation of +.40 for brothers and sisters, with a 
correlation among unrelated children taken as zero. His figures were 
confirmed by Merriman (425) who found between all twin pairs a 
correlation of +.78, when measured with the Stanford-Binet examina- 
tion. When the twins were classified into like-sex pairs and unlike-sex 
pairs, the correlation for the former was -+-.87 and for the latter was 
+.50. That is, the unlike pairs approach siblings in their degree of 
resemblance, whereas the like-sex pairs approach a perfect correlation. 
Genetically speaking, it is believed that unlike-sex twins do not differ 
from ordinary brothers and sisters, and this is confirmed by the results 
of the tests. 

More recent researches have attempted to tease out the relative 
effects of heredity and environment by comparisons among singly born, 
unlike-sex twins, like sex non-twin brothers or sisters, and identical 
twins, where the environment can be controlled. The possibilities are 
thus stated by Woodworth (712, 5): 


If the intra-pair difference is greater for the singly born than for fraternals, 
the cause must be sought in the environment, prenatal as well as post-natal. If 
the intra-pair difference is greater for unlike-sex than for same-sex fraternals, 
the difference may be due either to the genes or to post-natal environment. If 
the intra-pair difference is greater for the same-sex fraternals than for identicals, 
the fundamental cause must be sought in heredity.... Any intra-pair difference 
between identical twins must in general be due to some environmental factor. 
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With such combinations to study and with the facilities to provide 
for them differing or uniform environments (as by rearing identical 
twins apart or bringing unrelated children into the same environment), 
the problem of heredity vs. environment would seem to be ripe for. 
final solution by these means. This desirable end is not in sight. At 
present the matter is so controversial and the conflicting data are so 
difficult to interpret that the student of applied psychology is justified 
in limiting his examination of the evidence to such a critical survey as 
that of Woodworth just quoted or going beyond it only to satisfy 
his personal interests. 

Meanwhile, less accurate and less rigidly controlled procedures are 
accumulating evidence which seems on the whole to emphasize the 
influence of heredity in successful living. Terman (607, Vol. I, 3-5) 
(611), in a study of the mental and physical traits of 1,000 gifted 
children, classified their parents according to their occupation. The 
results which are shown in Table 4 furnish valuable support for the 
data of Cattell given on page 38. Whereas Cattell measured adults 


TABLE 4 
PARENTAGE OF GIFTED CHILDREN * 


Percentage of Fathers 


Professional (eh crest arses ore ardvaeieresreveperereteee eee 31.4 

Semi-professional and business .......... As 50.0 
FLIigherP Croup arr ecicree ceiestete/sie mone: aL2 
MOwWerierOup ee aici weltaclels sicietete '<teiers 18.8 

Skilled sla borinc ides das ante teks ae ees Se 11.8 

Semi-skilled to slightly skilled .............. 6.6 

Common WMabor wens staan tee ree reer ae 0.13 


*From L. M. Terman, Genetic Studies of Genius (Stanford University, Cal., Stanford Universit 
Press, 1925), Vol. I, p. 64. : : ap sp! 


in terms of achievements from which the influence of environment 
could not readily be disentangled, Terman measured the intelligence- 
test performance of children too young to be affected by such differ- 
ences in environment as might later be operative. An examination of a 
number of environmental factors such as financial status of parents, 
home conditions, and residence neighborhood revealed no differences 
sufficient to account for the intelligence differences. Terman believes, 
therefore, that these children are gifted by original nature, and are not 
merely the product of a favorable environment. 

Terman adopted another way of showing the intellectual status of 
the parents of the gifted children, namely, transmuting occupational 
status into intelligence status by means of the Barr scale of occupa- 
tional intelligence. These figures may then be compared with the same 
kind of rating of adults of the generality, when allowance has been 
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made for the frequency of the different occupational groups. Table 5 
gives these data. The first column gives the Barr rating, the second 
gives the percentage of the fathers of the gifted children attaining a 
certain rating, and the third column gives the percentage of adults 
of the generality reaching a certain rating. It would appear from this 
comparison that the parents of the gifted children are as highly selected 
for intelligence as are the children themselves. 


TABLE 5 


PARENTS OF GIFTED CHILDREN VERSUS THE GENERALITY * 














; Percentage of Fathers Percentage of Adults 
Bar kann of Gifted of Generality 
TSMOEP ADO VC! minapertars ct: = 26.8 4,9) 
2RCOT LO ees ae 26.8 4.5 
OELOEIZ eren oes aes 36.1 37.0 
OUEO MeO fects ceiyy cio cieras ahs 8.9 13.4 
OR UOgm Ottis cnc fo ayons. 6 : 1.3 42.9 





*From L. M. amar Genetic Studies of Genius (Stanford University, Cal., Stanford University 
Press, 1925), Vol. 72. 


THE CONTROL OF INHERITANCE 


Argument for the control of inheritance rests in part upon such 
evidence for the transmission of intellectual qualities as has just been 
briefly sketched. It is supported by a great mass of evidence on the 
specific question of the inheritance of feeble-mindedness (651) and 
upon the inheritance of specific mental and physical defects and 
diseases (359) (475). The facts concerning the inheritance of special 
forms of delinquency are too little known at present to serve as a sure 
foundation for radical means of controlling inheritance. 

The means of control now advocated in a thoroughgoing eugenics 
program are the limitation of marriage to those who can show a clean 
bill of physical health and present evidence of a normal mentality ; 
segregation of the unfit in institutions where procreation of offspring 
can be prevented; birth control in the case of persons intelligent and 
codperative enough to be willing to reduce hereditary defect; and 
sterilization either voluntary or made compulsory by the State (307). 
More difficult to control are the carriers of some hereditary disease 
who are themselves normal. The only recourse in such cases is de- 
pendence upon intelligent action where hereditary conditions are found 
in the ancestry and where the presumption is in the direction of their 
transmission. These proposals take no account of those persons who 
look upon feeble-mindedness as a consequence of ill-adapted environ- 
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ments and remediable through control of the environment, and it 
should not take account of them in the present state of knowledge. 
It is, doubtless, justifiable to proceed slowly in such matters, for we 
are constantly reminded that many of the great personages of history 
were defective in one or other of the ways mentioned in the preceding 
pages. But there is no doubt that the pressing character of the problem 
of deficiency will cause an accelerating limitation of production of 
possible burdens and menaces to society. 

The promotion of measures for the prevention of the birth of un- 
desirable individuals should not detract from the more positive and 
equally important function of preserving and multiplying the fit 
individuals. A sound eugenics program must include both means of 
improving the human stock. The delayed marriage of college-trained 
people and the decreasing birth-rate among the more intelligent portion 
of the population are only two of the problems that are attracting 
increasing attention because of their serious social consequences. The 
suggested remedies have varied from the reduction of the time re- 
quired to qualify for the professions and for earning a livelihood, to 
the subsidizing of the fit with government funds. In any case the de- 
velopment of an adequate eugenics program will be a gradual process 
although its results will be cumulative. Appropriate action of the more 
intelligent portion of the population should be the first step in in- 
augurating it (626, 442-459). 


3 7 


Age and Adjustment 


The human life-cycle has long attracted the thought and research 
of psychologists and scientists in related fields but with varying em- 
phasis upon its several stages. The adolescent period was the first to 
be systematically studied, primarily because its apparently sudden 
and profound changes in behavior constituted an educational problem 
that could not escape attention (236). Early childhood next came in 
for scientific study with the increasing recognition of the importance 
of the early formative years for later development of the personality, 
with the discoveries that followed the application of the conditioned 
reflex techniques to very young children, and with the trend toward 
pushing formal education back into the very early years, via the 
kindergarten and the pre-kindergarten (321). Only within compara- 
tively recent years has interest been directed toward the problems 
of maturity and late maturity. Both popular and scientific interest 
in the later years of life has now become genuinely aroused for 
several reasons. Perhaps the most important of these grows out of 
the increasing age of the population at large due both to the de- 
clining birth-rate and to the falling mortality rate during maturity. 
It has been estimated that whereas the 1930 Census shows 5.4 per 
cent of the population of the United States to be 65 years of age or 
older, by 1980 this age group will constitute 14.3 per cent of the popula- 
tion. The estimate is derived from data such as those of Table 6 


TABLE 6 


CHANGING AGE DISTRIBUTION IN THE UNITED STATES * 











Age Group 1930 | 1920 | 1910 | 1900 | 1890 | 1880 | 1870 | 1860 | 1850 
Under 5 years...... 9.3 10,9. |) 11.6- |) 12.4 12.2 13.8 14.3 Daas enond 
BEL OulO Wears. «nisin. 29.5 | 29.8 | 30.4 | 32.2 | 33.8 | 34:3 | 35.4 | 35.8 | 37.4 
Under 19 years..... 38.8 | 40.7 | 42.0 | 44.3 46.0 | 48.1 49.7 Cal t|| Paya) 
60! t079) years. 7... 7.8 6.9 6.2 6.0 5.6 5.2 4.7 3.9 3.7 





* From W. R. Miles, ‘“‘Age in Human Society,’ Handbook of Social Psychology (Worcester, Mass., 
Clark University Press, 1935), p. 608. 
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compiled by Miles (428, 608) from United States Census reports 
and shows dramatically the shift in age distribution that has occurred 
from 1850 to 1930. 

There is much speculation concerning the effects of such an age 
shift upon health, education, work, recreation, and ideas of the popu- 
lation. The importance of the age problem has been increased by the 
supposed and probably real stepping-up of the industrial tempo so 
that the less agile and less flexible workers are likely to fall by the 
wayside and constitute a serious social burden. The depression years 
with their over-supply of labor have temporarily exaggerated this con- 
dition through a tendency to discard older workers in favor of younger 
ones. 

The popular economic and legal conceptions of capacity associated 
with age do not rest upon established fact in most instances. Why is 
the legal age of maturity set at 21 years, the minimal age for a Presi- 
dent of the United States at 35, for a United States Senator at 30, and 
for a Representative at 25? Why was an individual over 28 years 
thought to be too unadjustable for present-day military service? Why 
is 18 years the upper limit for the employment of messenger boys, and 
35 years for the employment of clerical workers and railway employees ? 
Why are Supreme Court Justices eligible for retirement at the age of 
70, college and university professors at 65 to 70? Why should one have 
to be 18 years old to be a licensed automobile driver, or 16 to be a 
licensed motor-cycle driver, or 18 to become a policeman? No scientific 
evidence answers these questions. 

There are many signs of growing interest in the problems of aging 
in the publication of books (117), the holding of scientific symposia 
(367), and the organization of institutions for the study of age changes. 
The National Institute of Health of the United States Public Health 
Service in 1940 organized a new unit for research on the problems of 
aging and at the same time set up a National Advisory Committee on 
Gerontology (586), which is now the label for the scientific study of 
the process of aging, with the associated terms geriatrics for the treat- 
ment of old age disabilities and geriatrician for the practitioner in that 
field. 


PHYSICAL AND PHYSIOLOGICAL CHANGES WITH AGE 


The physical and physiological changes with age may be divided into 
two groups. First, there are those relatively rapid and pronounced 
changes, the date of whose occurrence is fairly uniform in all people, 
such as the appearance of the teeth, making possible a change from 
liquid to solid food, the maturing of the sexual mechanisms from 12 to 
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17 years of age, known as the adolescent period, and the menopause in 
women between the ages of 45 and 50 with its important physical and 
physiological changes. Second, there are the gradual and continuous 
changes in structure and function that occur from the moment of birth 
to death, as enumerated in the following statements by Howell (296, 
1057-1058). 


The body increases rapidly after birth in size and weight. It is the popular 
idea that the rate of growth increases up to maturity and then declines as old 
age advances. As a matter of fact, careful examination of the facts shows that 
the rate of growth decreases from birth to old age, though not uniformly. At the 
pubertal period and at other times its downward tendency may be arrested for 
a time. But, speaking generally, the maximum rate of growth is reached some 
time during the intrauterine period, and after birth the curve falls steadily. 
Senescence has begun to appear at the time we are born.... The signs of old 
age may be detected in other ways than by observations upon the rate of 
growth. Changes take place in the composition of the tissues; these changes, at 
first scarcely noticeable, become gradually more obvious as old age advances. 
The bones become more brittle from an increase in their inorganic salts, the 
cartilages become more rigid and calcareous, the crystalline lens gradually loses 
its elasticity, the muscles lose their vigor, the hairs their pigment, the nuclei 
of the nerve cells become smaller, and so on. In every way there is increasing 
evidence, as the years grow, that the metabolism of the living matter of the 
body becomes less and less perfect; the power of the protoplasm itself becomes 
more and more limited, and we may suppose, would eventually fail, bringing 
about what might be called a natural death. As a matter of fact, death of the 
organism usually results from the failure of some one of its many complex 
mechanisms, while the majority of the tissues are still able to maintain their 
existence if supplied with proper conditions of nourishment. 


The special mechanisms which most commonly fail are the heart, 
the blood vessels, the kidneys, and the lungs. These changes are not so 
closely correlated with the number of years that one has lived that 
years may be taken as a sign of physical age. Examples of this lack of 
correlation between physical condition and age in years are abundant. 
Many a man of 70 years is physically younger than others of 45, and 
obvious signs of senescence are present in some persons who are chrono- 
logically relatively young. Realization of such disparity is leading to 
the development of new physical age standards with the result that it 
is legitimate to inquire whether one’s age may not now be more prop- 
erly measured in terms of blood pressure, kidney action, or some other 
physiological function than in years, months, and days. Cowdry (117) 
has assembled into one volume the evidence concerning the process of 
aging as it affects the cardiovascular system and the blood, the lym- 
phatic system, the digestive system, the urinary system, the locomotor 
system, the skin, teeth, glands, the reproductive system, and the special 
sensory mechanisms of hearing and seeing. Although the conclusions 
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from this varied collection of material cannot be presented here, they 
should be consulted by the student of gerontology. 

Careful measurements emphasize not only the great individual varia- 
tions in physical and physiological development with age, but also the 
variation in the rate of development of different functions in the same 
individual. The curves in Figure 5 indicate the different rates of 
change in height, weight, and length of skull. In order to make the 
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data comparable, all age values for the different measurements are 
expressed in terms of the value at 18 years of age, which is taken to 
represent 100. Measurements of this sort have not been systematically 
made beyond the age of 18 years. The figures along the base line show 
the chronological age, and those along the vertical show the percentages 
of the 18-year values. Differences in the shape of the curves will indi- 
cate differences in rate of development. For instance, the length of the 
skull changes only slightly but very uniformly from 6 to 18 years. 
Strength of grip, on the contrary, undergoes considerable change, with 
an increase in rate at the age of 14 years, the adolescent period. Be- 
tween these extremes various rates of change appear. Each curve may be 
compared with the straight line which represents the change in chrono- 
logical age upon the basis of 18 years as 100. 


AGE AND ADJUSTMENT 47 


Table 7 gives the 18-year values for each of the traits as well as 
the units of measure for each. In the first column of the table are listed 
the traits ; in the second is given the unit in terms of which the measure- 
ment was made; in the third appears the record for 18-year-old boys 
and girls, the values representing the average of the records for the two 
sexes. 


TABLE 7 


AVERAGES OF PHysIcAL TRAITS AT THE AGE OF EIGHTEEN 











Trait Unit of Measure Average Value 
Hlercht gene es eee Centimeter 165.0 
IWeighteacmac once. teas Kilogram 57.0 
SEull length? . 6 2 nen cect Millimeter 189.0 
Strengthy Of “pripses.c.s-cl Kilogram 39.5 
Tapping rate -- cease ee 30 seconds 195.0 
Pam threshold): .mactth. : Kilogram 1.9 


The figures just quoted are based upon different groups of children 
at each age. There is, therefore, a chance of error due to the possible 
change in the composition of the groups at different ages. Other studies 
of mental and physical growth in the same persons over a period of 
years have contributed much additional knowledge of the changes that 
take place from birth to maturity. Curves of physical growth have been 
constructed from measurements of the same individuals repeated at 
half-year intervals. On the basis of such curves it is possible to predict, 
within a certain error, what the physical character, such as height and 
weight, will be at the age of 16 years, if the height and weight at the 
age of 6 are known. A series of such growth curves prepared by Baldwin 
(23, 96) of two boys and three girls over a period of ten years, is shown 
in Figure 6. 

Concerning these curves the author says: 


In the 1914 bulletin it was discovered that the increase of growth in height 
is comparatively uniform for each individual, so that the growth curves enable 
one to prophesy with a high degree of accuracy how tall a child of normal 
growth will be in the subsequent age, providing his or her relation to a given 
median or norm is known. In brief, tall children do not become short; neither 
do short children, as a rule, become tall under normal conditions. This discovery 
has been verified again with these new data. 


Jones (330) and his associates at the Institute of Child Welfare of the 
University of California have published a detailed cumulative record 
of one boy over the age period from 12 to 18 years, covering his physi- 
cal, physiological, motor, and mental development, his school record 
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as well as certain changes in personality, interests, and attitudes. 
Figure 7 is taken from this report by special permission of the authors. 
It represents a series of silhouettes prepared from photographs taken 
at yearly intervals. Casual comparison of the series gives an interesting 
impression of the varying rates of growth of the different body struc- 


FIGURE 6 
INDIVIDUAL GROWTH CURVES IN HEIGHT * 
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* From B. T. Baldwin, ‘‘The Physical Growth of Children from Birth to Maturity,”’ i 
Child Welf., 1921, 1, No. 1, 96. 7 i te ae 


tures during these years. Changes in the dimensions of the head are the 
slightest, whereas those of the lower limbs are the greatest. 

The study of the individual differences in physical and physiological 
characteristics shows that heredity is a very potent factor in the years 
up to maturity. Beyond that period, environmental influences and special 
habits of living have a considerable and noticeable effect on the bodily 
condition. Hence the struggle to keep physically young with increas- 
ing years, if properly managed, will have its reward, within limits. 
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FIGURE 7 
SILHOUETTES FROM Bopy PHOTOGRAPHS AT YEAR INTERVALS * 
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* From H. E. Jones, editor, Development in Adolescence (Berkeley, Calif., Institute of Child Wel- 
fare, University of California, 1941), p. 11. 


BEEECT OF ACE UPON MOTOR FUNCLIONS 


Changes in certain motor functions have already been demonstrated 
in Figure 5 where there are curves for rate of tapping with the finger 
and strength of grip upon a hand dynamometer. In tapping there is 
a gradual but fairly uniform increase in speed from the age of 8 
years, where the curve starts, to the age of 18. Grip, on the contrary, 
shows an acceleration at the age of 14 years. 

Data covering a greater age range than those so far presented are 
provided by Miles (429) for several functions that are of special signifi- 
cance to the applied psychologist. The reactions are concerned with 
hand movements such as flexion and extension, reaching and grasping, 
and rotation of the hand, and his measurements cover a period from 
8 to 80 years. The movements that he measured are just such as 
would be involved in many of the high speed, highly codrdinated mo- 
tions required in industrial assembly work. The rapid pace and fine 
coordination needed are frequently said to disqualify older workers. 
Figure 8 shows Miles’ curves for four kinds of hand control measured 
in some 300 cases. The vertical scale on the left gives speed in seconds 
for extension-flexion and for reach-grasps, the greater speed being at 
the top of the chart. The vertical scale on the right gives the number of 
rotations of the hand in each ten-second period. Here, too, the higher 
on the chart, the better the score. The horizontal scale shows age, in 
three-year units for the earlier ages and in ten-year units from the 
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age of 20 upward. Speed is seen to increase to a period somewhere in 
the 20’s and to fall fairly steadily from there to the highest age on 
the chart. The significance of the changes which these curves indicate, 
in the opinion of Miles, is shown by the following statement which 
refers specifically to the reach-grasp reactions: 

The shape of this curve indicates a rather rapid improvement in codrdina- 


tion ability from eight to eighteen, only a slight change from then until age 
fifty, followed by a decline, quite definite, but I think surprisingly small. 


FIGURE 8 
CHANGES IN MANUAL REACTIONS WITH AGE * 
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Individual differences are conspicuous at the greater ages. 

These records for the earlier years find support in the study by 
Messer (426) who tested over 900 children ranging in age from 6 to 
18 years, on bead threading, wool knotting, and string knotting, 
all of them tasks that resemble industrial operations. There is a steady 
increase in efficiency of the three operations up to the eighteenth year. 

Miles (429) also measured speed of simple reaction by the hand and 
the foot to an auditory stimulus, and the accuracy of a pursuit reaction 
by the hand. These three tests were applied to several hundred subjects 
covering ages from 8 to 80. The results are shown in Figure 9. The 
scales have the same meaning as those of Figure 8. Accuracy of pursuit 
is indicated by speed of reactions and is read from the same scale as 
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the reaction speeds. The pursuit movement increases in speed up to the 
age of 18, showing little change from there to the age of 30. Unlike 
the other reactions measured by Miles, this one begins to fall at the 
age of 30 whereas the others remain fairly steady until the age of 50. 
The reaction time for the hand only begins to slow up at about 
the age of 60. 
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The data of Miles on reaction time can be supplemented at the earlier 
ages from figures published by Goodenough (223) who used the Miles 
reaction measuring equipment. A few of her figures, given in Table 8, 


TABLE 8 


CHANGES IN AupiITrorRY ReEaAcTION Time witH AGE * 





Sex 


Female 

















Age 
Dea SY | i722) 172 \ gis | 034 | 104 | 1184 vine 
492 356 311 259 260 223 218 171 
229 192 
518 424 356 286 250 249 202 172 





* Adapted from F. L. Goodenough, ‘“‘The Development of the Reactive Process from Early Child- 
hood to Maturity,” J. of Exp. Psychol., 1935, 18, 437. 
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cover the age range from 3%4 to 11%4 years together with an 
older group of college students. The data in thousandths of a second are 
in terms of the median scores from 246 cases with the age groups vary- 
ing in size from 7 to 56. Where her data and Miles’ overlap, the reaction 
speeds of her subjects are seen to be very much faster. Careful reading 
of the reports suggests that Goodenough used stronger motivation than 
Miles. In spite of this difference in level of speed, it can be inferred 
that the slowest speeds occur at the earliest ages with a continual 
increase up through the age of 8 and reaching a maximum at about 
the age of 20. 

De Silva (131) measured motor reactions in a situation more nearly 
resembling those of everyday life with his tests for automobile drivers. 
The first of his measurements shows the speed with which the foot can 
rise from the accelerator and depress the brake pedal. The second meas- 


FIGURE 10 
Errect oF AGE UPON AUTOMOBILE CONTROL * 
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* Adapted from H. R. De Silva, ‘On an Investigation of Driving Skill,’’ Human Factor, 1936, 10, 8, 11. 


ures the ability to keep the car upon a straight course and involves 
eye-hand coordination like that of a pursuit meter test. The foot- 
reaction time records as they change with age are shown in Figure 10. 
The curve is an average of 2,000 cases ranging in age from less than 15 
years to 65 years. The left-hand scale shows reaction time in hundredths 
of a second. The shape of the curve resembles in its essentials the curves 
of Miles. The loss in speed from the peak at the age of 23 to the age 
of 65 amounts to .06 seconds. At a driving speed of 50 miles per hour 
this increase in reaction time would amount to traveling about five 
additional feet before the brakes would be applied. The steering control 
curve, whose scale is on the right of the chart, has a shape very similar 
to that for reaction time, except that the peak performance is reached 
at the age of 19. There is a steady decline in efficiency in both functions 
from the age of 23 to 65. 

These few samples are typical of the great body of evidence con- 
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cerning the changes in motor mechanisms with age, and will serve as 
illustrations of them (428). The following astute speculation of Miles 
(429, 663) concerning these changes would seem to warrant further 
research directed toward its corroboration: 


A possible theory then for the slower and more difficult action in the old is 
that neural conservation mechanisms are built up or become more potent, with 
increasing life-time. A particular decrement according to this theory would not 
be chiefly chargeablé to a defect in the mechanism but to a positive check on 
it—a neural governor device protective of the mechanism. The weight of years 
may be in large part neural inhibition-interference to action. This is perhaps the 
core, or the basic behavior element, in the caution and proverbial good judgment 
of the old. Surely the self-depreciation and inferiority attitudes exhibited by the 
majority of older people in reference to action are scarcely warranted from our 
data. Decrement appears more in feeling than it exists in fact. 


EFFECT OF AGE UPON SENSORY FUNCTIONS 


Vision and hearing are the most critical of the special senses for 
successful adjustment and they are likewise the ones in which the 
changes with age are most obvious. A certain deterioration in the sensi- 
tivity of the eye and the ear is recognized as the normal accompaniment 
of increasing age. Are the changes sufficient to interfere with the work 
of the individual and if so at what age does the handicap make itself 
felt? Data are available to answer both these questions. 

Clear, sharp seeing, which is the essential visual requirement, de- 
pends primarily upon the proper adjustment of the crystalline lens of 
the eye (296, 293-322). The possibility of this adjustment rests finally 
upon the elasticity of the lens or of the capsule which contains it, by 
virtue of which its convexity increases as the muscular tension upon 
it decreases. In the case of a normal young child the elasticity is such 
that an object will be in focus, that is, can be seen clearly, at as great 
a distance as its size will permit it to be seen at all and at a near dis- 
tance only a few inches from the eyes. As one grows older this elasticity 
decreases at a well-known rate, with the result that the near point of 
vision recedes from a few inches to several feet. The course of this 
change in normal people is roughly indicated in Figure 11. The base 
line gives the year of age and the vertical line shows the distance in 
centimeters of the near point from the eye. It appears that up to the 
age of 40 years one can see small objects such as reading material at 
the customary reading distance from the eyes, which is about 15 inches. 
From the age of 40 years upward the near point of vision recedes 
beyond this distance. Objects to be seen sharply must then be held 
at greater and greater distances as age increases, until the age of 60 
when the normal near point is 100 centimeters from the eye. At greater 
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ages the near point recedes still farther, because the power of accom- 
modation has practically disappeared. 

Fortunately, it is now considered entirely “normal” and acceptable 
to correct for this loss of the power of accommodation by wearing 
glasses, either for seeing at close range, or at all times by means of 
bifocals. What is merely an inconvenience to which most persons can 
readily adjust themselves, however, becomes a serious handicap in cer- 
tain occupations where glasses cannot be safely worn. In a few instances, 


FIGURE 11 
CHANGES IN THE NEAR POINT OF VISION WITH AGE 
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such as certain branches of the military service, the wearing of glasses 
is a cause for elimination. In the great majority of occupations in busi- 
ness, industry, and the professions well-fitted spectacles remove this 
handicap of age. 

Hearing is likewise subject to normal deterioration with increasing 
age, although the changes in the auditory mechanisms which are respon: 
sible for it are not so clear as in the case of vision. The loss is a decrease 
in the acuity of hearing or a rise in the threshold, which shows itself 
in a needed increase in the physical intensity of sounds in order that 
they may just be heard. The facts of hearing loss with age are compli- 
cated because the amount of loss at any age depends upon ‘the pitch 
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of the sound. In general the higher the pitch of the tone, the more 
rapid is the rate of loss. Figure 12, adapted from Stevens and Davis 
(585, 68), gives curves for five age groups varying in size from fifty-two 
to eighty-five individuals over a range of pitches from 32 cycles to 16,- 
384 cycles. The horizontal scale indicates the pitch of the sound in 
cycles per second. The vertical scale is in terms of decibels,* a technical 
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unit of intensity of sound, which can be roughly translated into sounds 
of everyday life by reference to the following scale (166, 103): 


O—At the threshold of hearing for a normal 20-year-old 
10—Sound level of an extremely quiet room 

20—Sound level of a very quiet room 

30—Ticking of watch at three feet 

40—Tearing paper at three feet 

50—Quiet electric motor at three feet 

60—Quiet conversation 

70—Loud conversation 


Thus a person with a hearing loss of 30 decibels can just hear a 
watch tick at a distance of three feet but no farther, whereas one with 
a loss of 50 decibels can just hear a quiet electric motor at a distance 
of three feet. 

It will be seen that the hearing loss is extremely slight for all ages 


*For a description of the decibel, see S. S. Stevens and H. Davis, Hearing: Its 
Psychology and Physiology (New York, John Wiley and Sons, 1938), pp. 29-31, 450. 
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up to 60 for sounds whose pitches are no higher than 512 cycles, which 
is one octave above middle C, and is still within about 10 decibels 
from normality for a pitch of 1,024 cycles, which is high C. When the 
vibration frequency gets above 2,000 then the loss at the greater ages 
becomes serious. The losses recorded in this chart are stated by Stevens 
and Davis to be probably a trifle too great, as the data were obtained 
from hospital patients. 

What is the effect upon adjustment of the deterioration here noted 
to occur with advancing age? The ordinary sounds of everyday life can 
in general be heard and properly interpreted. Conversation of low 
intensity may cause some confusion, however, since the predominant 
pitch of some of the speech sounds, 7 and s for instance, falls within 
the higher levels of frequency. Loss of the high overtones from music 
may change its quality somewhat, but the change is not disturbing. 

These hearing decrements which are normal for the aged do not 
constitute any practical handicap at all up to the age of 50, and a ques- 
tionable one even to the age of 60. Where the change at a given age 
is greater than normal, or where loss occurs at an abnormally early 
age, correction is possible by one or other of the available hearing aids. 
There is no obvious reason why normal hearing losses should not be 
compensated for just as cheerfully as decrements in vision. There is 
very little if any popular resistance against old age glasses, or against 
glasses for the correction of any ocular deficiency. The time will doubt- 
less come before many years when it will be just as common to keep 
one’s hearing up to par with the passing years. 

Outside of certain specific occupations and recreations which call for 
high sensory acuities, changes in the sensory mechanisms up to the 
age of 50 should constitute no problem at all. Beyond this age, correc- 
tive devices are available at least for vision and hearing which reduce 
the seriousness of the loss. Less is known about the other senses, but 
it is safe to guess that there would be a dulling comparable in amount 
to that shown in vision and hearing. But the consequences of such 
changes in taste, smell, and the skin senses are minimal for successful 
adjustments in everyday life. 


HEFECT OF AGE UPON INTELLIGENCE 


The most portentous consequence of age so far as adjustment is 
concerned would be a gradual decrement in intelligence as one advances 
in years. From the very beginning of the era of testing it has been 
accepted as a fact that mental functions improve during the early years 
of the life span. It has been known, too, that functions differ in the rate 
at which they expand during these years. 
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Figure 13 will give some indication of the relative rate of change 
of a few mental functions in the earlier years. In order to make the 
data of the different mental traits comparable, they have been treated 
in the same manner as the physical traits described on page 46, that 
is, the records for 18 years have been taken as the standard, and the 
other ages are represented in terms of percentages of this 18-year 
record. Examination of the chart shows that logical memory reaches 
a maximum at 13-years of age with no change up to 18 years, whereas 


FIGURE 13 
CHANGE OF MENTAL FUNCTIONS WITH AGE 
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rote memory (measured by memory span) shows a more gradual in- 
crease with its maximum at about 17 years. Certain of the traits, for 
example, word building, have an increasing rate of improvement from 
6 to 18 years, whereas others, like association, show a decreasing rate 
of improvement. The straight line represents the chronological age 
change in terms of 18 years as 100. To determine the rate of change of 
a trait, its curve should be compared with this age curve. 

The values for the different traits at the age of 18 are given in Table 
9, together with the unit of measure for each trait. Each figure repre- 
sents the average record for boys and girls. From these figures and by 
reference to the curves the values for each age may be determined. 

The curves just described were obtained from the measurement of 


58 PRINCIPLES OFFAPPLIED PSMCH OLOGY 
TABLE 9 


AVERAGES OF MENTAL TRAITS AT THE AGE OF EIGHTEEN 





Trait Unit of Measure | Average Value 
Memory span (digits)........ No. Items 8.6 
Logical memoryantaseen a st. %s No. Items 37.5 
Substitutiony = sews. seat cr No. Items 29.5 
Gancellationityn-aneitesee ree One minute 225 
Wrorde building cies ets Five minutes 19.5 
Associations (common) ...... Per cent 90.0 
orm sboardtermn oe oe ete Seconds 10.0 
Calculations pcre ee aoe vee One minute 58.0 


different children at each age. Those which appear in Figure 14, on 
the other hand, and which are taken from Baldwin and Stecher (24, 
11), represent the annual measurements of two boys and two girls 
from the ages of 4 to 15 years on the Stanford Revision of the Binet 
Scale. Two of these are superior children (solid line), and two are 
average (broken line). The data are in terms of mental age which is 
indicated on the vertical scale, whereas chronological age is shown on 
the horizontal scale. There is a rather steady increase in mental age 
as far as the chronological age of 14 years where the curves end. The two 
superior children begin with a higher intelligence at the age of 5 years 
than the average children, and develop at a more rapid rate throughout 
the years. Physical and mental growth curves obtained from the 
cumulative records of a large number of children have more recently 
come from the Harvard Growth Study (130a) (564a) under the 
direction of W. F. Dearborn. The cases were followed for a period 
of 12 years beginning with the first grade in school. Although the par- 
ticular slopes of these curves may be in part a function of the stand- 
ardization of the tests, there is ample evidence that the battery of tests 
shows improvement with age. 

The intelligence quotient (IQ) which expresses the relationship be- 
tween chronological age and mental age reflects this growth in power, 
for the mental age when divided by the increasing chronological age 
tends toward a constant. A certain amount of fluctuation does occur 
in the IQ, but no more than the many variable factors that enter 
into its determination would lead one to expect. The amount of the 
fluctuation is now generally conceded to be about plus or minus five 
points. It should be safe to predict, therefore, that a child of 6 years 
with an IQ of 130, will at maturity, barring accident or disease, have 
an intelligence equally far above the average. How accurately the intel- 
lectual status could be predicted for late maturity or old age would 
depend upon the curves of change for those periods. 
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The curves of Figure 14 end just at a critical period, for intelligence 
tests seem to agree in showing that the curve begins to flatten out at 
about the age of 14 and that intelligence ceases to grow after 14, 16, or 
18 years of age. This finding was the basis for the notorious statement 


FIGURE 14 
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that the average adult in the United States has the intelligence of a 
13-year-old child! 

The huge body of data obtained from the use of intelligence tests 
in the army during the first World War gave the first real inkling of 
the nature of the changes during the mature years. From it there arose 
the suspicion that intelligence declined during the later years of life. 
The first substantial evidence concerning the course of intelligence 
change throughout the life span came from the Stanford University 
Later Maturity Research project under the direction of W. R. Miles. 
A short form of the Otis Intelligence Test with a time allowance of 
15 minutes was administered by Miles and Miles (427) to 823 persons 
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ranging in age from 10 to 90 years. They called this a speed intelligence 
test. Their results for the series covering the longest age range (701 
cases) are shown in Figure 15, in which the horizontal scale shows the 
chronological age, and the vertical scale on the left the Army Alpha 
score as interpreted from the Otis scores. The letter grades of the Army 
Alpha scores are shown on the right. There is the usual rise in score 
up to about the age of 15, when the curve rounds off to a high point at 
about 20 years. A steady decline then begins and continues throughout 
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the extent of the curve. From the high point at 20 years to the age of 
85 the decrease amounts to more than 60 per cent of the highest score. 
From 20 to 50 years there is a drop of about 18 per cent. 

Miles and Miles are rather cautious in the interpretation of these 
large losses, suggesting the probable deleterious influence of tests 
standardized on young people and geared to speedy response. Sorenson 
(572), who used vocabulary and reading tests, finds improvement with 
age in the former and no loss in the latter. In the matter of the stability 
of vocabulary test performance he is supported by the work of Babcock 
(19) who uses vocabulary as a stable base from which to gauge intel- 
lectual deterioration (see pages 576, 591). He is inclined to discount 
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the significance of speed as a factor in the low scores of the older sub- 
jects. As his large number of subjects, were attending adult education 
courses at the time they were tested, he finds them being exercised in 
the “in-school” sorts of reaction which are just what the tests measure. 
“Out-of-school” adults should, therefore, show a decline in score as 


FIGURE 16 
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Miles found them to do. This explanation seconds the Miles’ view 
that intelligence tests are young people’s tests. 

Jones and Conrad (331) applied the Army Alpha intelligence ex- 
amination to 1,191 members of nineteen New England villages, with the 
intention of thus studying a group of native-born white persons, geo- 
graphically stable, and homogeneous in economic and educational 
opportunity. The ages ranged from 10 to 60 years, In Figure 16 is 
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given their smoothed curve, in which the data are in terms of raw 
score as sown on the vertical scale. The chronological ages are shown 
on the horizontal scale. The general shape of the curve is similar to 
that of Miles. There is a “linear growth to about 16 years, with a 
negative acceleration beyond 16, to a peak between the ages of 18 
and 21. A decline follows which is much more gradual than the curve 
of growth, but which by the age of 55 involves a recession to the 14- 
year level” (331, 259). The whole layout of the test program led Jones 
and Conrad to conclude that the decline during maturity was not due 
to errors in sampling, to faulty test administration, or to variable moti- 
vation, understanding of directions, or remoteness of schooling. “It 
seems difficult to escape the conclusion that the basic intelligence of 
the older generation is, on the average, poorer than that of the younger. 
Whatever the advantage of age may be, it does not seem to lie in 
inherent basic capacity” (331, 258). 

Lorge (385) has argued that the effect of age upon intelligence will 
be a matter of the measuring device used. The common intelligence 
tests such as the Army Alpha, he says, represent a mixture of speed 
and power, so that older persons with slower reactions are penalized 
when measured with them. He arranged three age groups 20 to 25, 27% 
to 3714, and over 40, who were equated for score on the Thorndike 
CAVD test which is a power test, all making a score of 405 points. 
When these same groups were tested with the Army Alpha, with the 
Otis Self-Administering Test, and with the Thorndike Intelligence Test 
for High-School Graduates, all of which are mixed speed and power 
tests, their scores were as shown in Table 10. With no loss in power 
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with age in his three age groups, there is nevertheless a loss of speed 
of reaction with increase in age as shown by scores on the three mixed 
speed and power tests. Lorge proffered a correction factor to allow for 
the speed penalty which age suffers in the Army Alpha, and which, 
consequently, would tend to equalize the age scores on this test. 
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EFFECT OF AGE UPON LEARNING 


There is a well-established popular notion that childhood and youth 
are the ages for learning things, and that the new ideas one gets after 
early maturity are negligible in number. The adult-education move- 
ment which aims to continue the educational process throughout life 
had to combat this point of view in its early years with little scientific 
support. The research of Thorndike (615) and his associates published 
in 1928 has had much to do with opening the whole problem to scien- 
tific attack and with encouraging those who were promoting the adult 
education movement. He measured three age groups, 20 to 24 years, 
25 to 34 years, and 35 years or over, in a variety of learning functions, 
from practice in drawing lines of given lengths with eyes closed and a 
minimum of guidance, to the learning of an artificial language. The results 
are reproduced in Table 11 where the learning achievement of the oldest 
group is expressed in terms of that of the youngest group. The greatest 
inferiority occurs in the first few tests in the table which measure as 
nearly as may be the “basic modifiability” of the organism. Other 
situations which allow for the play of interest, use of logic, and the 
application of the individual’s store of knowledge show less handicap, 
with material as complex as university work being learned as readily 
by the old as by the young. Thorndike estimates an overall deteriora- 
tion of about 15 per cent in learning efficiency during the years from 
the age of 22 to 45, or considerably less than 1 per cent per year. 


TABLE 11 
LEARNING AS AFFECTED BY AGE * 
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* Adapted from E. L. Thorndike, Adult Learning (New York, The Macmillan Co., 1928), p. 103. 


The research by Ruch (533) supports the finding of Thorndike con- 
cerning basic modifiability. The former covered a greater age range 
with three groups of forty each, as follows: 12 to 17 years, 34 to 59 
years, and 60 to 82 years. His five learning situations were set up so 
as to vary in the amount of the reorganization of preéxisting habit 
patterns required, that is to say, in the degree of modifiability needed 
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to achieve the change in behavior. The deficiency of the older as com- 
pared with the younger groups was greater for the tasks requiring the 
greater change. 


OTHER CHANGES WITH AGE 


In addition to age changes in physical characteristics, physiological 
function, motor efficiency, sensory acuity, and intellectual power there 
are probably emotional, volitional, and attitudinal changes. These are 
not easy to detect and to evaluate. Moreover, it is not possible to 
decide at present to what extent such changes as do occur are due 
to experience and circumstances rather than to chronological age. Some 
progress has been made in the study of the modification of interests 
with age. The chapter dealing with Interests (Chapter 18) will refer 
to this work so that detailed discussion of the question will be deferred. 
Early studies of interest seemed to show that they possessed a surpris- 
ing stability even in very young children so that prediction of future 
interests and even future achievements could be based upon them. It is 
now generally believed that childhood interests change rapidly with 
increasing age since they rest upon no substantial background of knowl- 
edge. The interests of the adolescent, too, are rather unstable and really 
begin to settle down into a fixed pattern only in the neighborhood of 
the age of 25. From this age on there is relatively little change. Strong 
(594) has developed an interest maturity index, which shows the de- 
gree to which interest at any age approximates the pattern shown by 
people at the age of 55. In terms of this measure the age of 25 years 
becomes a critical period. It is well to think of these landmarks of inter- 
est in connection with the course of the curves of change in intelligence 
and in learning. The “freezing” of interests and attitudes has frequently 
been offered in explanation of deterioration in these functions. But the 
status of the adult over 25 years old, whom William James (314, Vol. 
II, 402) described as unable to get any new ideas, devoid of disinterested 
curiosity, and lacking the power of assimilation, may be in itself the 
result of waning basic modifiability. 


PRACTICAL CONSIDERATIONS 


It may not be easy for the reader to draw practical conclusions from 
the material presented in this chapter. He should recognize aging as 
a natural phenomenon with a waxing of functions up to a certain 
chronological age and a relatively static period, followed by a decline. 
This curve of growth and decline cannot be drawn with definite chrono- 
logical points of change applicable to all persons, Here as everywhere 
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else in life, individual differences are the rule and not the exception. 
Nevertheless, the varied data which have accumulated suggest the age 
of 20 to 25 years as the terminal period of growth, and the age of 50 to 55 
years as the beginning of the period of decline. However, there is no 
need to rely upon such general observations as these for mapping the 
period of growth. Tests are available and are now in common use that 
will determine an individual’s status in important respects. Nor is it 
possible, in the absence of such tests, to set dead-lines whereby the 
modifiability, power, or energy requisite for a given kind of work can 
be determined. Tests of this sort are badly needed to tell whether 
a commanding general, a university president, an industrial executive, 
or a superintendent of schools has the minimum of what it takes to 
perform the functions of his office capably. There is badly needed also 
an objective attitude toward efficiency in the world’s work, an attitude 
that will lead one to welcome such tests and to abide by their results. 
The applied psychologist should be the leader in the development of 
such a practical program. 

It would be a safe estimate to say that one’s maximal capacity in 
essential functions declines in the neighborhood of 1 to 1% per cent 
a year from the age of 25 years to the age of 50 to 55 years, with a 
more rapid fall in the later years. It must be remembered, however, that 
the work of the world is seldom done at maximal capacity, for only 
in the rare emergency does one call forth his full power. The level of 
achievement that is attained at any age is much more likely to be a 
question of interest and incentive than of capacity. In general the 
observation of Thorndike (615, 177-194) can be recommended—that 
no one under 45 years of age need refrain from trying to learn anything 
that he wants to know or to do, nor can he offer age as a legitimate 
excuse for not learning what he ought for any reason to learn. 


4 


Learning and the Acquisition of Skill 


The range and variety of specific adjustments that the human organ- 
ism is natively equipped to make are unknown and may always remain 
so. The age at which modification of behavior first occurs has been 
pushed back beyond the date of birth with the discovery of the possi- 
bility of prenatal conditioning of behavior. With the birth date no 
longer accepted as the dividing line between the unlearned and the 
learned, no form of reaction is immune from the suspicion on the part 
of some investigators that it may have been acquired. Many of the 
“instincts” have long ago been transferred from the native to the ac- 
quired category. At last the native reflexes such as the grasping reflex 
are being explained away in terms of the conditioning process. Whatever 
the doubts and disagreements upon the question of nature and nurture, 
there is universal agreement that the human being cannot possibly 
long survive in the world on his unlearned reaction mechanism alone. 
How then do the necessary and desirable adjustments come about, 
whether they be the adjustments of the food-taking reactions or the 
adjustments requisite for success in a highly complicated social en- 
vironment? This is a problem in psychology. It is the applied psycholo- 
gist’s task to discover how the individual can make his adjustments 
most profitable and satisfying to himself and to society. 

The processes of behavior modification have a variety of names, 
among them being learning, habit formation, acquisition of skill, think- 
ing and, possibly also, suggestion and imitation. All of them have so 
much in common that they can be discussed economically in two 
groups, the first, learning and the acquisition of skill, and the second, 
thinking and suggestion. 


THEORIES OF LEARNING 


Many theories have been proposed for the explanation of the 
learning process. The applied psychologist need endorse no one of them. 
On the contrary, he may pick and choose among them, taking only 
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those aspects of each that have the most substantial factual support and 
that seem to have the greatest practical value, discarding the remainder. 
Three of these theories have something to contribute and therefore 
deserve his attention. They are the conditioned-response theory, the 
trial-and-error theory, and the insight theory. 

The conditioned-response theory is an association theory in which 
contiguity appears to be the potent factor in making a connection 
between a stimulus and a response. It may be stated in a variety of 
ways. Guthrie (235, 26) expressed it thus: “A combination of stimuli 
which has accompanied a movement will on its recurrence tend to be 
followed by that movement.” A more conventional statement would 
be that if a stimulus leading to a response is accompanied by another 
stimulus, the occurrence of this latter alone will tend to be followed 
by the response. Pavlov’s (488) experiment on the conditioning of the 
salivary reflex in a hungry dog will illustrate the process. If the ringing 
of a bell or the application of an electric shock accompanies. the presen- 
tation of food which causes a flow of saliva, then, on a later occasion, 
the ringing of the bell only or the application of the shock only will 
tend to cause the flow of saliva. 

The process of insight is difficult to describe, but it would seem, 
according to Koehler (350, 349), to consist of a period of observation 
leading to understanding and followed by an appropriate response. 
Thus Koehler’s (351) ape in the well-known jointed stick experiment, 
after being unable to reach a banana through the bars of its cage with 
a short bamboo stick, retired to the back of its cage. In the process of 
handling two sticks it inserted one into the end of the other, observed 
the result and straightway went to the bars where with the now longer 
stick it drew in the banana and ate it. And Kellogg’s (337) child, when 
seeing a screen placed between itself and some object it wanted, ob- 
served the obstruction, ran around the end of it, and obtained the 
object. 

The trial-and-error theory would seem at first sight, at least, to be 
in sharp contrast to the insight theory. It applies a series of reactions 
more or less random in nature, but directed toward some end such as the 
obtaining of food, with the gradual restriction of the range of move- 
ment until the right response occurs as though by accident. Upon 
later occasions the correct response occurs more and more promptly 
until it follows at once upon the stimulus. Thus Thorndike’s (616) 
hungry cat, when placed in a cage whose door could be opened by pull- 
ing a looped string, and in front of which a morsel of food could be 
seen, struggled to obtain the food. It scratched and clawed around the 
box, but mainly in the direction of the food, and in the course of its 
struggles it happened to catch the loop which opened the door. After 
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many repetitions, the cat, when confined in the box, immediately pulled | 
the loop and obtained the food. It had learned. 


COMMON GROUND OF LEARNING THEORIES 


Closer inspection of these theories shows rather striking resemblances. 
Guthrie (235, 190) has pointed out that the illustration of learning by 
insight given by Wheeler is an excellent description of trial and error 
entirely acceptable to those who support the latter theory. Wheeler 
(700, 252) says: 


When you train your fox terrier to sit up and beg, you reward him with 
a tidbit not thereby to vivify the muscular sensation of making the correct 
movements, but in order to provide the dog with a definite goal with respect 
to which it will execute the desired act. Dog-fashion, it will then understand 
what you want of it, for responding with respect to food goals falls well within 
the repertoire of dog insight! Dog insight is relatively feeble and slow of 
development, especially under -artificial conditions, consequently considerable 
time will elapse before it will make its movements just as you want them. 
Meanwhile it is making numerous other movements all at about the same time, 
jumping, barking and running around; which of these is to function as the 
“tool” for the securing of food is the difficult problem you have imposed upon 
it. As the dog keeps trying, its insight into the situation grows, just as the 
human being on a higher plane solves a mathematical problem by continued 
performance with respect to a definite goal. 


Durkin (152, 83), who studied human problem solving, saw no sharp 
distinction between insight and trial and error. 


Problem solving in human adults is never completely blind or random, 
although O may proceed to his goal by manipulating the material without 
seeing ahead the relation of his moves to the goal....On the other hand, it 
is, except in the simplest cases, to some degree exploratory, and always requires 
some manipulation, if only for verifying a correct hypothesis. It is not that a 
new kind of process, that of seeing the relationship of the material to the 
goal, enters in at the level of so-called “insightful” thinking, but that that 
process was there in nucleus, though but vaguely, from the beginning, in 
the “blindest” variety of trial and error. Whether this is an independent process 
or is based genetically on trial-and-error or conditioned response, is not estab- 
lished. 


The final sentence of Durkin suggests a common ground not only 
between trial and error and insight, but between conditioning and the 
other two. Resemblances between trial and error and conditioning have 
been mentioned by other investigators also. The similarity is disguised 
by the fact that in conditioning the final response, in the sense of the 
end to be attained, is predetermined and has only to be associated or 
connected with the new stimulus. But when attention is directed to the 
pattern of movements by which the response develops in the course of 
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the conditioning, its variations from trial to trial become evident. The 
stimulus pattern likewise varies in its composition as the response 
is being established. Moreover, learning by conditioning resembles in- 
sightful learning in that the number of trials necessary to establish 
the response becomes fewer and fewer as the experimental conditions 
are more rigidly controlled. It would seem, therefore, that perfect 
control of stimulus conditions might be expected to establish the re- 
sponse in a single trial, just as happens in cases of “good” insight. 

This brief survey of theories of learning and their similarities gives 
clues to the necessary conditions for learning, which hold for all 
theories. In the words of Miller and Dollard (431, 2), “In order to 
learn one must want something, notice something, do something, and 
get something. Stated more exactly, these factors are drive, cue, re- 
sponse, and reward.” The drive may be a need, a desire, or a habit. In 
the illustrations used above it was hunger. The cue may be the “tool” 
mentioned by Wheeler and derived from observation, understanding, 
knowledge (getting acquainted with or seeing into a situation), insight, 
or it can be just stumbled upon. The response, or the responses, may 
be immediate and adequate or variable and gradually approaching 
adequacy according to the conditions under which the learning takes 
place. What the organism gets may be a reward in the sense of direct 
satisfaction as in obtaining food, or relief from punishment as in the 
escape from an electric grid. 


MOTIVATION IN LEARNING 


“All behavior is motivated.” With this sentence Young (731, 1) 
opens his extensive treatment of motivation. One has to accept the 
statement largely on faith for it is difficult, if not impossible, to control 
all motivating influences in experiments with animals, and it 7s impos- 
sible to do so in human research. For it can be said that an animal which 
learns a maze, in the absence of hunger or other clearly identifiable 
motivation, is driven by the urge to explore, by curiosity, or perhaps 
just the urge to be active. If one averts the question whether it is pos- 
sible ever to learn at all without motivation, he can comfortably accept 
the statement that one invariably learns more readily when motivated 
and the stronger the motivation up to some limiting point the readier 
the learning. 

An earlier chapter listed the so-called native drives, and men- 
tioned many others whose origin is not so clear. The former are the 
easiest to work with and are the only possible ones to use in animal 
studies. A large body of evidence has accumulated concerning the 
motives and their relative strength in animals (677). The curves from 
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the work of Ligon (378, 42) reproduced in Figure 17 are representative 
of the results obtained in animal studies. The data are in terms of the 
time in seconds required for groups of rats to run through a maze, when 
hungry (solid line) and when not hungry (broken line). There is a 
striking difference between the learning curves of hungry and satiated 
rats. It will be obvious that cases of motivation such as this one are in 
part anticipations of reward and as such are covered in what will be 
said concerning that aspect shortly. For although the animal may be 
driven by the pangs of hunger or because of some chemical deficiency 
to arrive at the food box on the first occasion, thereafter it seeks food. 
The overlap between drive and reward (or punishment) is particularly 
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great in learning, and for that reason the former can be more appro- 
priately discussed under Reward in this chapter. The effects of specific 
rewards upon the behavior of children and adults will be considered at 
length in the chapter on Incentives. It will be enough to say at this 
point that motivation must be naturally present or must be provided if 
learning is to be achieved. A child’s learning may be accelerated because 
he likes candy, wants to please his mother, to excel over his classmates, 
to avoid staying after school hours, to earn a new toy, to get informa- 
tion he wants for some purpose, or to pass his examinations. Which 
ones of the almost unlimited range of motives will be employed and 
which ones will be most effective in any specific instance are matters 
that need inquiry. 


THE ROLE OF UNDERSTANDING 


Two kinds of processes are distinguished by Pear (490, 37) in the 
acquisition of skill, one being “blind learning” and the other “thought: 
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ful learning.” The former would seem to represent the extreme form 
of trial and error where understanding or cues are absent or impossible 
to obtain at the beginning of learning, and the latter would represent 
the case where the adequate cues 

are present at the outset of the FIGURE 18 
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tion” and a “putting-together 
function” (118, 18). In an assembling task the latter can be distin- 
guished from the former by “ensuring that at the outset the individual 
thoroughly understands how the parts are to be fitted together.” Under 
ordinary circumstances, at 
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learning, that is, where cues 
were reduced to a minimum. Improvement is uniform throughout the 
extent of the curve, with no sharp decreases in time. Figure 19 from Cox 
(118, 111) shows the curves for the task of assembling an electric lamp 
socket. The upper curve marked “without” shows the performance of 
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a person who began without cues or understanding, but acquired it dur- 
ing the first few days, giving a rapid fall in the curve. The curve marked 
“with” represents the performance of a person who had full understand- 
ing of the task at the outset, with the result that his curve begins 
about where the other subject had arrived after five days of training. 
Woodworth (711, 146) has prepared strikingly similar curves from the 
work of Twitmyer for learning of the blindfold maze by human sub- 
jects, some with understanding derived from previous visual inspection 
of the maze and some working “blind.” The former saves the equiva- 
lent of the first third of the curve of the latter. 
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Tasks differ also in the necessary proportions of the “thinking-out” 
function and the “putting-together” function, to revert to the termi- 
nology of Cox. In Figure 20, Cox (118, 124) shows an average curve for 
about forty subjects assembling electric lamp sockets without previous 
instruction. The early part of the curve covering the first three days of 
training shows by the rapid descent the development of understanding, 
The curve from this point on to the end marks the “putting-together” 
function. In contrast to this curve is the one given in Figure 21, also 
adapted from Cox (118, 124), showing progress in inserting screws into 
the lamp sockets. This is a purely motor function calling for codrdina- 
tion of fine movements but with the understanding factor at a mini- 
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mum. The curve marks a slow but steady increase in speed from 
beginning to end. F 

The practical conclusion to be drawn from an examination of these 
curves is that, for maximal efficiency, “training” should replace “prac- 
tice.” Instruction should be given and cues provided wherever possible. 
In the laboratory, a rat is put into a maze in order to study how it 
learns to avoid blind alleys and 


take the shortest route to the 
goal. If one were practically in- 
terested in having the rat make 
the run as efficiently as possible, 
all blind alleys might be closed 
until the correct path had been 
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learned. The postman on a new 
route or the milkwagon horse 
would not be left to trial and 
error to find his way, but would 
be guided along it. The more 
complicated skill should be de- 1 
veloped in the same way. The 
correct form in tennis and golf, 
in typewriting and in assembly 
operations, in adding figures and in reading, cannot be left to the non- 
understanding individual. What is correct must be worked out before- 
hand and taught. This is one of the essential aspects of any industrial 
efficiency system, and of any good educational system. There are in- 
stances, of course, where correct cues cannot be provided beforehand— 
as in meeting an entirely new and strange situation. In such cases under- 
standing must be arrived at by the process of thinking or reasoning on 
the part of some one. Such cases will be examined in the following 
chapter. 
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REPETITION 


Understanding is, however, not the whole of training. After the rapid 
fall in the curve of learning, progress continues as in Figure 20 and it 
continues likewise where only motor control is called for as in Figure 
21. It is here that the response and the reward aspects of the learning 
process enter. The subject must actively react in order to improve, the 
rat must run in the maze, the child must try to write or to recite his 
lesson, the adult must swing at the golf ball. One of the oldest and best 
known of the so-called laws of learning is that of repetition or fre- 
quency of response. ‘Perfection does not come without practice.” Re- 
cent research has shown, on the other hand, that repetition in and of 
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itself will not inevitably bring about improvement. Its effectiveness 
seems to reside rather in the opportunity it affords for modification and 
variation of response and for the selection of the “correct” response 
where the initial cues are lacking or are inadequate. There are instances 
where learning occurs with one experience as in certain cases of con- 
ditioning and of insight. And there are also instances where no learning 
occurs in spite of many repetitions (623, 6-63), due perhaps to absence 
of an intention to learn, to lack of motivation, or to the presence of 
fatigue. 


IN DE WN TLON |b Oni EA RON 


It is difficult to design an experiment in human learning where there 
will not be some intention to learn, although one can find many illus- 
trations from one’s everyday experience of the dependence of learning 
upon intention to learn. For instance, the writer has in the course of 
certain experimental work named a series of 100 colors (five different 
colors, each repeated twenty times, arranged in random order) over 
1,000 times in order to measure his speed of reading, and he never 
learned the list so far as to be able to recall even the first three colors. 
Here the intention was to gain speed in reading and not to remember. 
One’s ignorance of situations which one meets daily during many years 
testifies to the importance of this intention to learn. The inability to 
describe correctly the face of one’s watch is a striking example. 

The few available experimental studies of “incidental” memory 
(457) (556, 4-15) have demonstrated the correctness of these more 
casual observations upon the necessity of the intention to learn. No 
small proportion of the success attained through the use of mnemonic 
systems comes from the intention thus created to pay attention to the 
material to be learned. 

It is not easy to discover the shape of the learning curve in a situa- 
tion where there is intention to learn, but without specific reward or 
without insight. Barton’s (29) curve shown in Figure 22 approximates 
that condition. It represents progress of a group of students in typing 
where there certainly was a mild intention to learn but with a minimum 
of motivation, insight, and reward. The curve approximates a straight 
line with the usual fluctuations due to a variety of uncontrolled influ- 
ences. But there is steady improvement. 

This facilitating effect of intention to learn calls for an interpretation 
in more objective terms, if possible. Intention to learn means being 
interested in knowing something or doing something and attending 
to it. These in turn are reducible, in part at least, to increases in muscu- 
lar tensions in the sensory mechanisms and very probably also in the 
motor mechanisms (184, 367-394). There is some experimental evi- 
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dence to suggest that such tensions do have a facilitating influence upon 
behavior. There is negative evidence from the work of Jacobson (310) 
showing inefficiency of performance in a state of muscular relaxation, 
and positive evidence from the research of Bills (40) and others on the 
reinforcing effect of muscular tensions, both those occurring naturally 
and those that are artificially created. The data obtained by Block 
(49) make it appear that there is such a condition as over-tension which 
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when extreme may not only fail to facilitate but may even interfere 
with performance. Mere intention to learn is not likely, however, to 
create tensions of such magnitude. 


EMOTIONAL REINFORCEMENT 


Emotional excitement may strengthen the effect of repetitions so 
much that in exceptional cases there is no need for more than one or 
a few repetitions of an experience. The psychoanalysts rest heavily 
upon such excitement to account for the devastating effect of emotional 
episodes. Guthrie (235, 103-113) explains the reinforcement produced 
by excitement in terms of body tensions, or what Freeman (184, 433- 
459) describes as “proprioceptive backlash.” It would seem, though, 
in the light of the brief comments just made concerning the effect of 
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strong tensions, that great excitement or too great excitement might 
impede learning. Certainly excitement vigorous enough to create con- 
fusion should do so. Instances of amnesia due to such a cause could, 
doubtless, be found. At any rate intention and mild emotional excite- 
ment are generally regarded as facilitators of the learning process. 


REWARD AND PUNISHMENT 


One of the best known of the so-called laws of learning and the one 
that has aroused the most controversy in recent years is the law of 
effect, which says that a satisfying after-effect tends to stamp in the 
response that produced it, and that a dissatisfying after-effect tends 
to inhibit the response that produced it. There is a serious theoretical 
difficulty in accounting for such a retroactive effect of satisfaction or 
dissatisfaction upon the reaction that created it, as pointed out by 
Cason (94), but the fact remains that in practical life situations, in 
the training of animals, in the teaching of children at home and in 
school, and in the learning of skills by adults, rewards and punishments 
are effective in the long run. The isolation of these influences from the 
complexity of factors affecting learning is difficult in the work with 
animals and particularly so in the case of human beings. For instance, 
reward or punishment once administered leads to the anticipation of 
the same in future trials, and provides one of the most common forms of 
motivation or incentive to improvement (678). The fact of the influ- 
ence of motivation in learning having been established, one may ques- 
tion whether improvement is due to the reward or punishment directly 
or to the increased motivation. The same overlapping of influences un- 
doubtedly occurs in animal training also, though probably not to the 
same degree. 

The change in the rate of learning through reward, in a relatively 
pure form, is demonstrated in Figure 23 from the work of Tolman 
and Honzik (648). They ran rats through a maze, taking them 
from the food box at the end of the run without a food reward. 
After ten trials of this sort, the rats were rewarded with food at the 
end of each of the succeeding eight runs. The records are in terms of 
errors made per trial and time per trial. The rapid fall in the error curve 
upon the administration of the reward is obvious. It should be noted, 
however, that there is much improvement in error score during the 
first ten trials in the absence of the food reward. It is not possible to 
say whether some uncontrolled reward such as escape from the maze 
was at work in the early part of the curve or whether the improvement 
was the consequence of sheer repetition. Some vague motivation was 
certainly present for the animals did move around in the maze, but 
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there can be motivation, of course, in the absence of reward or punish- 
ment. The influence causing reduction of errors in the absence of 
reward was not effective in reducing the time spent in running the maze, 
for the broken line in the chart, indicating time score, does not fall. 
Whatever may be the interpretation of the early part of the curve 
the fact remains that giving a food reward at the end of the run in- 
creased the rate of learning. 

Guthrie (235, 153, 158) attempts to resolve the conflict between 
theory and practice in the use of rewards and punishments, at least 
so far as the process of conditioning is concerned, with the opinion 


FIGURE 23 
EFFECTS OF REWARD UPON LEARNING * 







as No Reward 
— Vaal AN Time 
a pee 
~” 20 
S 
“16 No Reward 
= Errors 
a 
212 
= 


No Reward-Reward 
Errors 






Reward 






1 3 5 7 9 11 13 ley ly? nee eal 23 
Days of Practice 


* Adapted from E. C. Tolman and C. H. Honzik, ‘Degrees of Hunger, Reward and Non-Reward, 
and Maze Performance in Rats,’”’ Univ. Calif. Publ. Psychol., 1930, 4, 267. 


that it is not the reward and the punishment in themselves that have 
the effect but what they make the animal do that counts. In support 
of this view he cites cases, exceptional to be sure, in which reward 
impedes the fixing of a correct response and punishment facilitates it. 
Thus, if one is training a dog to sit up and beg and the food reward, 
instead of being given to it while it is in the begging posture is thrown 
into a far corner of the room, the reward will fix the running for the 
food instead of sitting for it. Likewise, if a dog is being trained to 
jump through a hoop, a smack on its posterior, a punishment, adminis- 
tered at the proper moment, will send the dog through the hoop and 
tend to fix the correct reaction. An even more instructive instance is 
cited by Miller and Dollard (431, 32) in which a mother is teaching 
her child to play the piano. The child received no reward such as the 
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sight of the mother’s pleasure when correct notes were struck whereby 
these responses might have been reinforced. His only reward was per: 
mission to run away from the piano when his work was well done. 
Therefore the whole set-up emphasized escape from the piano rather 
than good work while at the piano. 

These instances of failure of rewards and punishments to accom- 
plish what is expected of them offer no argument against their use, but 
they do emphasize the necessity for their intelligent use. A later chap- 
ter on Incentives (Chapter 22) will deal in part with just this ques- 
tion, and will show the need for an intelligent appreciation of these 
tools. 


DES TRIBUTION (OFSPRACTICE 


An efficient learning program demands consideration of other factors 
than motivation, understanding, repetition, and reward. A large body 
of research data is available on such questions as how one shall spend 
his available learning time and how he shall organize the material to 
be learned. If the exact influence of fatigue, practice, and a number 
of other factors involved in learning were known, one could arrange be- 
forehand the time schedule that would be most economical for learning. 
But since we do not have such knowledge in sufficient detail, the 
problem has to be attacked empirically. Various tasks are set and a 
given amount of time allowed for learning. This time is differently 
distributed for different individuals, some spending theirs in one con- 
tinuous work period, and others dividing it into portions separated by 
unoccupied intervals. / 

The conclusion that has been drawn from experiments of this type is 
that too great concentration or distribution of time is not economical. 
The learning periods should be short enough to avoid the onset of 
fatigue, and long enough to avoid the loss of too much time in getting 
warmed up to the task at the beginning of each learning period. No 
absolute rule can be laid down for all individuals, but it can be safely 
said that a moderate distribution of time always gives more economical 
results than spending the same amount in one continuous study period 
(523). The same facts are applicable to motor learning or muscular 
activity. 

Interesting evidence concerning the proper distribution of time in 
a practical learning situation is derived from an investigation of chain 
assembly by Henshaw and Holman (256, 26). Four work schedules were 
tried in the training for this task. They were: 


I. Sixteen ten-minute training periods of chain assembly per day with rest 
interval following each one, eight periods in the morning and eight in 
the afternoon with a lunch hour at noon. 
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II. Eight ten-minute periods at chain assembly in the morning, with eight 
periods in the afternoon spent in a rather similar task of cartridge filling. 

III. Eight ten-minute periods of chain Assembly each morning with no work 
in the afternoon. 

IV. One ten-minute period only of chain assembly per day. 


The results of these schedules are given in Figure 24 where the 
curves are in terms of the number of units per ten-minute period at 
the beginning ofeach day. The first point on the curve gives the stand- 
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ing of the groups at the beginning of the training. The curves for pro- 
grams I, II, and III are practically indistinguishable. They show that 
whereas program I had double the practice of program III on each 
day, the rate of learning did not differ. Curve IV differs from the others 
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in that the rate of improvement was very much slower, indicating that 
only ten minutes of practice per day was entirely too little for efficient 
learning. There are certainly extremes of dispersion and concentration 
beyond which it is not economical to go. Within these extremes other 
practical considerations will determine the program, such as the date 
at which the trained person’s services will be required. It is entirely 
possible, for instance, that no matter how much faster one might learn 
with the shortest daily practice, the learning time would have to be 
more concentrated to meet practical requirements. 

Comparison of curve II with curves I and III suggests that the 
groups learned two related tasks without interference between them, 
for II is neither worse nor better than I and III. Caution should be 
exercised in the practical application of this fact, since the nature of 
the resemblances or differences between the two tasks would determine 
whether or not interference would develop between them (Chapter 20). 


LEARNING BY WHOLES AND PARTS 


Investigation of the learning of nonsense and sense material, poetry 
or prose, seems to favor the learning of material as a whole rather than 
in parts. If one had a poem of sixteen four-line verses to learn, the 
correct way to learn it would not be to learn it one verse at a time, 
a procedure commonly followed by an untrained individual, but to read 
from beginning to end again and again until the whole could be re- 
peated. There is only one drawback to this method, namely that a 
person is likely to become discouraged or lose interest when progress 
is apparently lacking, if he does not have sufficient confidence in the 
method. It sometimes happens that, in first using this schedule of learn- 
ing, rather poor results are obtained, but if given a fair trial the time 
saved and the greater permanence of the result will show its real 
efficiency. 

The reason for the greater economy of the “whole method” is said 
to be found in one of the most fundamental laws of learning, that one 
should always begin by doing a thing as nearly as possible in the way 
it is eventually to be done. Otherwise, it must not only be relearned 
in part, but old habits must be broken. In learning anything in sections, 
associations are formed between the end of a section and its beginning, 
but since repetition as a whole is the desired end, all such associations 
must be finally broken and correct ones formed. Learning the task as 
a whole in the first place forms only habits that will be needed in the 
perfected performance. Allowances must be made to cover differences 
among individual preferences and attitudes, the length of the material, 
the degree of uniformity in difficulty within the material, and the pur- 
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poses to be served by the learned material. Nor is it certain that the 
laboratory findings are as applicable to the acquisition of complicated 
skills as they are to the process of memorizing. In any case the safest 
practical recommendation to make is to choose that method of learning 
that best suits the purpose rather than to apply a hard and fast rule. 
Children’s learning should be supervised by those who can lay out 
the proper method for them. 


ADJUSTMENT OF LEARNING TO USE 


Emphasis upon practical considerations dictates freedom not merely 
in the choice of one or another method of learning, but in the degree 
to which learning shall be carried and in the form in which it shall be 
retained. Learning seems to most people to imply preparation for ver- 
batim reproduction, which is a most exacting task, whereas the work 
of the world seldom demands that. There are occasions, to be sure, 
that require this type of learning, for example learning the multiplica- 
tion tables and the spelling of words. But there are other kinds of mate- 
rial that should be accessible when required but that need not be 
carried in the mind at all times. In such cases one does not have to 
learn so completely that the facts may be recalled at any time, but 
only well enough so that they may be relearned easily when needed. 
Most of the knowledge acquired in school days has apparently gone 
completely from the mind, but only a small percentage of the original 
labor will bring it all back. Much of the education of the engineer, the 
professional man, and the teacher is of this kind. 

There is a kind of material which need be learned only so well that 
it will be recalled along with some other definite thing with which it 
has been associated. The name of a person may be thus associated with 
the sight of his face, a telephone number with a particular name, a 
foreign word with the sight of the English equivalent. This type of 
memory calls for much less effort than absolute recall and in its 
place is just as efficient. 

Some things need to be remembered only when they themselves are 
present. This form of memory is called recognition, and it is the most 
economical of all. It consists simply in knowing a thing or being 
familiar with it when we need it. For instance, it is far more important 
for one to know his fountain pen when he sees it, to be able to use 
it, than to know all about it at other times. In what way and how well 
a thing is to be learned must depend on the use that is to be made 
of it, for economy of effort demands that the means shall be employed 
that will be the most efficient and that will require the least expendi- 


ture of energy. 
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SIMPLIFICATION OF MATERIAL TO BE LEARNED 


One of the greatest economies in learning comes from the adoption of 
simplified systems of material, such as spelling and measuring, in place 
of more complicated and unwieldy ones. It has been estimated (209), 
for example, that a system of simplified spelling would save approxi- 
mately two years in the school life of a child. The value of a saving 
of this magnitude in terms of ability to read at an earlier age, of 
time available for other projects, and in terms of preparation for a 
life work shortened by two years, is difficult to compute. Gilbreth 
(209) promised even greater economies from the adoption of a simpli- 
fied system of measurement such as the metric system. ‘Counting the 
English units bearing the same names as our own, we have in use four 
different sizes of pints, quarts, and gallons; three different sizes of gills; 
many sizes of barrels; and untold numbers of different sizes of bushels 
of things in different states, such as apples, potatoes, and the like; 
three kinds of ounces, drams, and pounds; two different sizes of hun- 
dredweight; four different tons; and two or three kinds of miles.” 
It has been estimated that the United States spends unnecessarily 
each year 315 millions of dollars in teaching the old system of weights 
and measures and that a child of ten years who knows the decimal ratio 
can learn the essentials of the metric system in ten minutes. Similar 
economies could be attained in other directions if attention were ad- 
dressed to gaining economy in learning, and with no decreased efficiency 
in other respects. Industry has achieved enormous economies by simpli- 
fying skilled operations and reducing them to standardized forms. What 
the efficiency engineer has done for mechanical work can be accom- 
plished for the mental work of the child and the adult when the ad- 
vantages of doing so are clearly understood. Any one who becomes 
thoroughly imbued with the idea of conserving human time and energy 
will go to the limit in advocating such radical innovations as a simpli- 
fied universal language and a simplified universal calendar. 


FORGETTING 


Although learning and remembering are entitled to major interest 
and attention, one should not lose sight of the importance of forgetting. 
Much is learned for temporary use only, much is incorrectly learned and 
should be changed, much is experienced against the will and 
should be forgotten. It appears that time alone will net erase our 
memories whether they be good or bad. 

Forgetting, thanks to Freud, has come to be looked upon as an 
active and not a passive process, an interference with connections 
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rather than a mere weakening of them with age. The long succession 
of researches into retroactive inhibition is interpreted in terms of the 
inhibitory effects of the newer upon the older. Besides this bare fact 
of interference is the discovery that its degree depends upon the 
qualitative relation of the new to the old—the greater the similarity, 
within certain limitations, the greater will be the interference (339) 
(524). Studies of the rate of forgetting during sleep furnish striking 
confirmation of‘ forgetting as an active process, for it is found that a 
much smaller proportion of what is learned will be forgotten if learning 
is followed by sleep than if the learner remains awake (657). The 
practical rule to follow if one wanted to remember something just 
learned would be to learn it just before going to sleep, to follow it with 
a period of rest or with a very different kind of activity. 

What should one do, on the other hand, if he wished to forget? The 
answer would seem to be that he should follow his learning with similar 
learning. But if he wished to forget immediately after learning, then, 
except in a laboratory experiment, he should not have learned at all. 
Obviously, the instances in which one wishes to forget in everyday life 
are very different from this. There the proper rule would seem to be to 
get new experiences, visit new scenes, form new associations. The more 
associations one has with a given idea or object or reaction, the less 
likely will any one of them be to come to mind, other things being 
equal. The device proposed by Dunlap (150) for breaking undesirable 
habits such as nail biting, typing errors, and the like would seem to 
bea contradiction not only of the statements just made but of all the facts 
of learning. He advocates the elimination of such habits by practising 

. them, and reports success in dealing with particularly stubborn cases. 
His technique demonstrates the potency of the intention to learn as 
a necessary condition of learning, for he instills into his subjects the 
intention not to learn. It is the clear consciousness of the purpose of 
the repetition along with accessory reéducation that makes his method 
effective. 


TRANSFER OF LEARNING 


The practical outlook of this book makes it possible and advisable 
to pass over the earlier discussions concerning the transfer of training. 
Out of an active controversy covering many years there has evolved an 
attitude toward the problem which is healthful for both education and 
industry. Formal discipline in the early meaning of the term is advo- 
cated by few persons today. The opposing view that no transfer occurs 
from one situation to another except where identical elements are pres- 
ent in the two is softened by the recognition of the nature of such 
identical elements. There may be habits of looking for relationships, of 
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confidence in one’s ability; there may be a knowledge of principles of 
good management; there may be a tendency to be alert; there may 
be a good emotional attitude or a successful technique. In every case 
of transfer there seems to be “something that you can put your finger 
Ons U19S 362) 

The most important point to remember is that the transfer of such 
elements is not a mystical process that occurs automatically. The rela- 
tionships must be pointed out or detected; the applicability of the 
principles must be noted; the utility of the techniques must be dis- 
covered. It is the function of education, and of technical instruction 
in particular, to teach principles and techniques so as to make them 
transferable. Even with all the devices at the command of the teacher, 
the actual amount of transfer in education and industry is not very 
great (257). 

A new approach to the whole problem of similarity of skills and of the 
feasibility of transferring workers from one skilled operation to another 
has come about through current techniques of occupational analysis 
(27). Attempts are being made to break down jobs into unit functions 
and to build up jobs into families according to the similarity of their 
units. These procedures are being worked out in the hope of readjust- 
ing large groups of competent workers who have been deprived of 
employment through technological changes. Of more remote utility are 
the encouraging efforts to apply the techniques of factor analysis to the 
breakdown of jobs into functional units. These topics will be dealt with 
more adequately in later chapters (Chapters 12 and 16). 


5 


Thinking and Suggestion 


Habits, whether they are motor habits or habits of mind, have the 
character of routine implied in them. They have been developed in 
the course of a series of repeated reactions. Well-established habits 
closely resemble native responses, so much so that it is frequently 
difficult to distinguish between natural and acquired behavior. When 
a certain situation is presented, a series of habitual responses may 
occur in a seemingly automatic fashion. It is well that this is so, for 
such action is by far the most economical form of behavior. But all 
of our behavior cannot be of this routine sort. The human environment 
is so complicated that new and strange situations are sure to arise for 
which no habitual responses have been established. Thinking becomes 
necessary. 


DpE NATURE OF THINKING 


When obstacles or difficulties interfere with the smooth flow of 
habits, some slight shift in the series of habits may be all that is neces- 
sary. But when no ready-made response is adequate, the human being 
is said to think, to reason, to judge what to do. A new adjustment to 
this strange situation must be created. It is the capacity for adjustment 
to a changing environment that is said to distinguish man most clearly 
from the animal. Whether this statement be strictly true or not, the 
thinking form of human reaction may be illustrated most readily by 
contrasting it with the behavior of an animal in a new and unusual 
situation. 

When an animal is placed in one of the puzzle boxes used for 
studying learning, it attempts to escape by using many or all of its 
natural and learned reactions. These appear to be applied in a random, 
haphazard fashion, wrong movements being repeated again and again, 
until one movement or series of movements happens to meet the situa- 
tion and makes escape possible. Or the animal may fail entirely to solve 
the problem. This form of behavior was described in the previous chap- 
ter under the name of “trial and error.” When a human being is made 
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to face a similar problem, such as the need to escape from confinement, 
he may meet it just as the animal does, by “trial and error.” Or he 
may use a kind of mental “trial and error,” in which the various reac- 
tions are tried out in consciousness, the unsatisfactory responses being 
discarded before they become overt acts. The only overt motor response 
may be the one that correctly meets the conditions of the problem. The 
most striking difference that an observer would note in the behavior of 
the man and the animal would be the absence of motor manipulation 
in the case of the former. This case represents a kind of ideal fashion 
of solving a problem, for the customary difference would be that the 
human being makes relatively fewer and less random movements than 
the animal rather than none at all. In fact the study of human behavior 
in the presence of puzzling situations reveals instances ranging all the 
way from the animal method of attack to the relatively rare case such 
as is cited above (152). The majority of cases would fall somewhere 
between these two extremes. 

In dealing with strictly mental problems where overt action is en- 
tirely absent or long delayed, the thinking process differs from the 
“trial-and-error” process mainly in the systematic character of the 
trials. That is, the wrong response is not repeated again and again as 
in animal learning, but when tried and found wrong it is permanently 
discarded. Thus the range of possible reactions is rapidly narrowed 
down until only the correct response remains. 

Thinking, therefore, is not a unique mental operation differing from 
all others and superimposed upon them, but, on the contrary, partakes 
of the nature of the simpler forms of behavior. Hollingworth (276, 14), 
who approaches the problem of thought by way of sleeping and dream- 
ing—with which it is usually sharply contrasted—says: 


In sleep thought ceases; in drowsiness, thought is seen making headway with 
the most meager equipment; in the dream the nature of thinking is so clearly 
exhibited that only waking reflection can rob dream verdicts of their coercive- 
ness. 


STAGES IN THE THINKING PROCESS 


An examination of the mental trial-and-error process will reveal the 
conditions upon which effective and economical thinking depends. The 
following illustration cited by John Dewey (133) affords excellent 
material for this study. A certain individual crossing a river on a 
ferry-boat noticed a long pole painted white, bearing a gilded ball upon 
its end, and projecting nearly horizontally from the upper deck. At 
once a question arose in his mind, namely, what is the function of that 
pole? Possible answers to the question began to crowd into his mind— 
memories of earlier experiences of somewhat similar objects. Each an- 
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swer or suggestion was examined and tested in order to determine 
whether it was an adequate solution. These suggestions and the methods 
of trying them out were as follows: 


1. It is a flagpole. The color of the pole, its shape, and the presence of the 
gilded ball upon its end made the suggestion of flagpole acceptable. But the 
position of the pole seemed to be a very unusual one for a flagpole. Furthermore, 
there was no visible means of attaching a flag to the pole, such as a ring, pulley, 
or even-a cord. And finally, there were two other vertical poles, each carrying a 
flag. If this were a flagpole, it, too, would be bearing a flag. This suggestion of 
flagpole as a solution of the problem was considered inadequate and was 
rejected. 

2. It is an ornament. The general appearance of the object made this sugges- 
tion acceptable as it conformed to earlier experiences of ornaments. But 
memory and observation supplied the further information that all sorts of river 
craft carried the same kind of poles. Among these were tug-boats and freight 
boats which showed no other attempt at ornamentation. These objections were 
sufficient to overthrow the suggestion as a correct solution to the problem. 

3. It is a radio antenna. Such terminals, however, usually occupy the highest 
available point and have wire attachments of some sort. There were no wires 
visible. In addition, there would seem to be no good reason for equipping all 
tugboats, ferry-boats, and other river craft with radios. Finally, memory supplied 
the information that boats carried this sort of pole before the radio was 
invented. Therefore, this suggestion could not be accepted. 

4. The pole might be a device to aid in steering the boat. In support of this 
suggestion it was noted that the pole was so located that the ball seemed to be 
projected in front of the pilot house where the pilot could easily see it. The pilot 
being located on the front of the boat would need some form of guide as to 
the direction in which it was traveling. Here is a device that might be used to 
guide the boat somewhat as the gunner uses his gun sight in order to aim. Thus 
its position could be accounted for. As all boats would need some kind of aid 
in steering, the presence of such poles on all boats would be accounted for. The 
white color and the gilded ball on the end could be explained as a means of 
increasing the visibility of the steering device. The suggestion that the pole 
was a steering device seemed to fit all the conditions of the problem and was 
consequently accepted as the correct solution. 


THE DEMANDS OF CORRECT THINKING 


This simple illustration of an ordinary adjustment to a strange situa- 
tion contains all the elements of the thinking process. 

1. First, a problem or difficulty must be clearly perceived. Where 
no problem is encountered there will be no thinking and the situation 
will’ be met with an habitual response. Where the problem is not 
clearly perceived the thinking will be erroneous. If it had not been 
observed that the pole lacked rope, ring, and pulley there might have 
been an immediate acceptance of the idea of flagpole. 

Since thinking is difficult and since such a large proportion of our 
behavior is of the habit sort, there is a tendency to see no problems, 
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but rather to accept the first suggestion that occurs, or to interpret 
each new and strange experience as though it were an old one. It is 
a characteristic of some minds that they have a mental habit reaction 
for every new problem. Minds of this type are said to be in a rut. The 
social consequences of such a substitution of mental habit for thinking 
on the part of all people are elaborately set forth by James Harvey 
Robinson in his Mind in the Making (527). 

It is not always mental laziness that is responsible for the failure 
to see problems. In many cases training is necessary. A scientific train- 
ing is, in some measure at least, a training to see problems. The geolo- 
gist is trained to see problems in rock formation, the botanist in flowers, 
the chemist in metals and soils that would escape any but such a trained 
observer. 

2. Correct thinking implies a rich and varied experience out of 
which tentative answers may come. In the simple case cited, there were 
memories of flagpoles and their customary position and equipment; 
of decorative devices and where they are commonly used; of radio 
apparatus, its usual character and position, and the approximate time 
that the radio was invented. 


The curious mind is constantly alert and exploring, seeking material for 
thought, as a vigorous and healthy body is on the qui vive for nutriment. Such 
curiosity is the only sure guarantee of the acquisition of the primary facts 
upon which thinking must be based. The most casual notice of the activities 
of a young child reveals a ceaseless display of exploring and testing activity. 
Objects are sucked, fingered, and thumped; drawn and pushed, handled and 
thrown; in short, experimented with till they cease to yield new qualities. Such 
activities are hardly intellectual and yet without them intellectual activity would 
be feeble and intermittent through lack of stuff for its operation (133, 31). 


The important part played by range of information in intelligence 
tests is justified since they serve as indicators of the presence of the 
stuff on which thinking must depend. 

3. It is a fundamental condition of thinking that there must be 
a reservoir of past experiences, but even then the suggestions may not 
come forth from it. Their utilization will depend largely upon the sys- 
tematic and orderly arrangement of one’s memories. If, in the illustra- 
tion given above, the previous experiences had not been recalled, thinking 
would have failed. Since all recall depends upon the functioning of 
associative mechanisms, the necessity of establishing numerous associa- 
tions is apparent. Experiencing should be a process of assimilating, of 
relating new to old, of noting similarities and differences between new 
and old and not just a sponge-like soaking up of information. Each 
one of these operations means forming additional sets of associative 
connections which will increase the chances of recall in a variety of 
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circumstances. Unless one’s memories are orderly and systematic and 
variously interrelated, one cannot be sure that all fruitful suggestions 
will be submitted for the solution of a problem. 

Graham Wallas (673) has described the surprising fact about think- 
ing, that solutions to problems frequently come when least expected, 
when no effort is being made to solve them, and when the problems 
themselves have been apparently forgotten. The happy suggestion may 
come during a ramble through the woods, during strenuous mountain 
climbing, in that hazy state of mind that occurs when one is about to 
fall asleep, or even in dreams. Thinkers vary in the means which they 
find most effective for encouraging and eliciting these ‘‘flashes” of 
thought. About all that one can do is to provide the circumstances 
that are known to be conducive to such flashes, to be prepared to 
recognize them when they come, and to record them before they fade 
away. After all the material bearing upon a problem has been absorbed, 
it is well to drop the matter, to rest from mental labor or to take up 
the solution of some other and entirely different problem, and accept 
the illumination when and if it comes. 

4. Not every idea that flashes into the mind proves to be a correct 
answer, so that each one must be carefully tested to determine whether 
or not it satisfies the conditions of the problem. To withhold decision 
until all the evidence has been submitted and tested is often an irk- 
some task. If in the above illustration the first, second, and third sug- 
gestions had not been carefully checked against observed facts, the 
conclusion would have been in error. 


INDIVIDUAL DIFFERENCES IN THINKING 


How shall one explain the great differences among people in their 
capacity to think and in the value of their thinking? The mind of the 
genius works much the same as the ordinary mind, and the steps in his 
reasoning are the same. There may, however, be differences within 
every stage of the process. One great difference appears in the number of 
suggestions that come to mind, owing to the varied relationships that 
are noted between the problem and previous experiences. The genius 
brings forth many recollections and “ideas” that would seem to the 
ordinary mind to have no connection whatever with the problem in 
hand. 

Another difference has to do with the speed and facility with which 
the suggestions come. In some persons the suggestions come to mind 
with great rapidity and in others they come very slowly. On the whole, 
abundant and easily flowing suggestions are necessary to good think- 
ing, but it sometimes happens that so many suggestions crowd into 
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the mind that there is an inability to select from among them and to 
try them out. There is such a condition in thinking as never being 
able to reach a conclusion because of the impossibility of giving all sug- 
gestions an adequate test. The best thinking results from neither too 
few nor too many suggestions. 

The quality of the suggestions is more important than their num- 
ber or the speed with which they are presented. Some suggestions may 
be extremely shallow and represent only the most superficial relation- 
ships, whereas others are fundamental and appropriate. The quality of 
the suggestions depends to a great degree upon the manner in which 
the material is originally experienced. If only superficial characteristics 
of a situation are perceived and made a part of one’s mental stock, 
the suggestions coming therefrom will also be superficial. But if one’s 
natural curiosity and training lead him carefully to analyze and examine 
facts as they are presented, the suggestions arising to meet problems 
will be not only more numerous but of greater value. Intuition, or in- 
sight, as the terms are popularly used, is probably nothing more than 
having only relevant and pertinent suggestions offered as material for 
meeting new and strange situations. Contrasted with intuition as thus 
defined are the ravings of the insane. Their ideas are the results of the 
functioning of associative mechanisms, but the associations are of 
the most superficial sort, frequently nothing more than connections 
based on word sounds. Such material is worse than useless, so far as 
correct thinking is concerned. Most people’s thinking lies somewhere 
between these two extremes, where much material that is superficial 
and useless is recalled but is promptly rejected and not allowed to slow 
down the process of examining the relevant suggestions. 

Finally, there are great differences in the care with which the sug- 
gestions are tested. Genius has been defined as the “capacity for taking 
infinite pains,” and it is here that tedious and painstaking labor must 
be expended. It is said that great inventors have been known to try 
out systematically thousands of suggestions before finding a correct 
solution to some puzzling problem. In contrast to this is the ready ac- 
ceptance of the first solution that old habits and attitudes of mind will 
suggest, which is characteristic of usual careless thinking. Careful and 
systematic examination of relevant ideas is at the bottom of most 
great achievements of thought. 


THE BASIS OF OPINION 


The need for a higher quality of thinking is everywhere evident. 
Our opinions, our beliefs, our judgments and convictions about matters 
of everyday life have been built up out of such a procedure as we have 
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described, sometimes more complicated in the number of suggestions 
that are offered and examined, and sometimes very much simplified 
and contracted in one or other of the stages leading to a conclusion. 
What chance is there that our opinions, thus formed, are sound? How 
can the serious-minded citizen be confident of the stand that he takes 
on prohibition, the platforms of political parties, a protective tariff, 
the League of Nations, and the other grave international questions 
about which every one is supposed to have an opinion? The answer to 
this question is of the gravest concern in a democracy where vital 
decisions on matters of policy are up to the people. The least that 
an intelligent individual can do is to check his opinions and attitudes 
by putting to himself the following queries: 


1. Do I rightly understand the question? 
Is my experience with the question sufficiently broad, as the result of reading 
or other contacts, to enable me to have fruitful suggestions or. “ideas”? 

3. Do the suggestions that occur to me exhaust the fund of my relevant experi-- 
ences? 

4. Have I thoroughly tested each suggestion in relation to the problem? 


Only when an affirmative answer can be given to each of these ques- 
tions can reliance be placed upon a conclusion. Opinions on most of the 
questions of the day cannot stand this searching examination. The 
proper attitude should then be that of open-mindedness, a willingness 
to wait for further evidence, rather than a final acceptance of one or 
the other point of view. Along with this there should go a recognition 
of the possibility of the appearance of new evidence which will require 
the readjustment of many well-established conclusions. The world of 
knowledge is constantly expanding and our opinions should be fluid 
enough-to permit the changes that such growth entails. 


RATIONALIZATION 


Thinking is seldom a cold process of pure logic, but tends to be 
warmed by the trend of our desires. We want a preconceived solution 
to be the correct one. This undercurrent of desire may determine the 
course of thought at almost every stage. It may give a favored position 
to the suggestions leading toward the desired conclusion so far as recall 
is concerned, and may warp the testing of the suggestions so as to give 
undue weight to whatever will conform to desire. A case of such think- 
ing known as rationalization is reported by Leuba (373, 127): 


I know a laborer who is tormented by the desire to make money. Some time 
ago, he showed me a heavy mass of dark gray sand which he had extracted 
from the bottom of an old well. He thought the sand contained gold, and had 
spent much time and money in order to establish the truth of his belief. A desire 
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for wealth was at the root of this man’s conviction; but the desire alone would 
not have suggested the idea that the sand contained gold. It was of great 
weight and he had, moreover, observed in it brilliant yellow particles. Therefore, 
even though many reasons were urged against his conviction, he believed that 
he had found gold. He did not, of course, rest content at this point. He wanted 
a scientific demonstration of the truth of his belief, and accordingly he had the 
sand analyzed. When a reliable chemist reported the absence of gold, he placed 
samples in other hands. Despite several concordant negative analyses, this 
man has not yet altogether given up hope. 


Lund (389) has gathered spectacular evidence of the degree to which 
people’s current beliefs are related to their desires. He took a series of 
statements ranging from those that are accepted as axiomatic to those 
that have a peculiarly personal quality. These statements were rated 
in three ways, according to the degree to which they were believed, 
the degree to which they were supported by evidence, and the degree 
to which they were desired by the raters. When the correlation tech- 
nique was applied to the three arrangements of the statements, it 
was found that the correlation between belief and evidence was +-.42, 
that between desire and belief was +.88, and that between desire and 
evidence was —.03. Although one is not safe in inferring causal rela- 
tions from correlation coefficients, the presumption is that one tends 
to believe what one wants to believe. 


SUGGESTION 


It was pointed out above that thinking is difficult and laborious 
and that it is used only when necessary to overcome obstacles that 
cannot be met by means of an habitual response. Rationalization has 
been described as a short cut to a solution. There is one other way of 
avoiding the rigors of thinking that consists in accepting, without 
critical examination, the conclusions of some other person. This response 
commonly occurs when an opinion has been expressed by one who is 
considered an authority, as a teacher, preacher, or public speaker, or 
where it is printed in a book or newspaper. Although in many instances 
of no great importance it may be advisable to accept the opinions 
of others without testing them, it is a bad mental habit to do so gen- 
erally. Authorities have been known to be wrong and much that is 
printed and spoken cannot be considered authoritative. 

Suggestion is the term usually applied to the uncritical acceptance 
of an idea coming from another person. And people are said to be more 
or less suggestible according to the degree to which they are governed 
by the ideas of others. 

Suggestion may be looked upon as a force to be guarded against 
or as a force to be employed. If one wishes to guarantee that his own 
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behavior shall be as effective as possible, he will choose the former 
attitude ; whereas if he happens to be especially interested in controlling 
the behavior of others, he will choose the latter attitude. Applied 
psychology should offer the material necessary for satisfying either 
demand. 


CONDITIONS FAVORING SUGGESTIBILITY 


The so-called laws of suggestion which state the conditions under 
which suggestion may be most forcefully used, will, if thoroughly under- 
stood, serve both as an aid in the use of suggestion and as a protection 
against it. It is true, however, that most interest has been directed 
toward the former of these functions. For example, suggestion as a 
means of increasing the efficiency of the salesman has been widely 
exploited. No corresponding attention has been given to the protection 
of the potential purchaser against the influence of the salesman. 

The most important facts about suggestion are the following: 


1. The suggestion should be indirect, that is, it should seem to arise 
- spontaneously within the mind of the individual and not to come 
from another. Few persons are willing to have their ideas and actions 
completely under the control of another person and will on that account 
alone often resist suggestions when they are made too bluntly. Sug- 
gestion is most effective when used to strengthen ideas already present, 
but which are prevented from leading to action on account of the 
presence of other conflicting ideas. In such cases the one idea may be 
strengthened sufficiently to lead to action without opposition. This is 
very much easier than implanting entirely new ideas. The following 
cases described by Sidis (566, 7) are good examples of indirect sug- 


gestion : 


A stump orator mounts a log or a car and begins to harangue the crowd. In 
the grossest way he praises the great intelligence, the brave spirit of the people, 
the virtue of the citizens, glibly telling his audience that with such genius as 
they possess they must see clearly that the prosperity of the country depends 
on the politics he favors, on the party whose valiant champion he now is. 
His argument is absurd, his motive is contemptible, and still as a rule he 
carries the body of the crowd. 


A huckster stations himself in the middle of the street, on some public square, 
or on the sidewalk and begins to pour forth volumes of gibberish intended both 
as a compliment to the people and as praise of his ware. The curiosity of the 
passers-by is awakened. They stop. Soon our hero forms the center of a crowd 
that stupidly gazes at the “wonderful” objects held out to its view for admiration. 
A few moments more and the crowd begins to buy the things the huckster 
suggests as grand, beautiful and cheap. 
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2. There must be a high degree of attention to the idea that is 
suggested. This is much the same as the earlier statement that there 
must be no conflicting ideas if a given idea is to lead to action. A high 
degree of attention to an idea may be obtained by the removal of dis- 
tracting conditions of all sorts. It may be accomplished by restricting 
bodily movements with the consequent reduction in the stream of 
sensations therefrom or by reducing the number of stimuli of the spe- 
cial senses, especially of vision and hearing. The favorable conditions 
for inducing that extreme state of suggestibility known as hypnotism 
(298) are the darkened room, the crystal ball, the regularly beat- 
ing metronome, and the rhythmic stroking of the arm or head. One 
reason which has been offered for the great suggestibility of persons in 
a crowd is the restriction of bodily movement caused by the massing 
of the people. Recent research into mob behavior (423) has shown, 
however, that it is an extremely complicated pattern of reaction and 
not to be explained by any simple formula. 

3. The success of a suggestion depends upon its source. Prestige and 
authority are great factors in giving strength to a suggestion (375). 
The mere fact that some one in authority or one in whom we have 
great confidence does a thing is sufficient to give the suggestion of 
it great power. Thus, we are likely to follow the leaders in fashion, 
in politics, in all social manners and customs through the intensity 
of the indirect suggestions coming from these sources. A powerful factor 
in selling certain kinds of goods is the suggestion that the article is 
used by the President of the United States, by the King of England, 
that it is manufactured by the largest firm in the United States, or 
by the oldest firm, although none of these factors is in itself any 
real guarantee of the value of the commodity. In the suggestive power 
of prestige and reputation lies much of the power of great evangelists, 
great orators and entertainers. The prestige of the radio was beautifully 
demonstrated by the reactions of thousands of people to the Martian 
broadcasts, the “War of the Worlds” (81), when their fears could have 
been immediately allayed by reference to the radio programs in their 
daily papers. 

4, The force of a suggestion depends in part upon the frequency 
with which it is applied. Repetition tends not only to increase the 
strength of the suggestion by driving out competing ideas, but tends 
also to make the suggestion seem spontaneous. In the course of the 
repetition, consciousness of the external origin of the suggested idea is 
lost. Many a person has denied that he is influenced by advertising in 
the purchasing of foods and other necessities, and yet a canvass of these 
purchases shows that a large proportion of them are of the most widely 
advertised and trade-marked goods. It is very likely that advertising of 
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the publicity sort met on every hand has much to do with the inability 
of people to account correctly for the disposition to buy certain brands 
of goods rather than others. Repetition is said to be a favored device of 
the political dictators in forcing acceptance of their ideas. 

5. Positive suggestions are more effective than negative suggestions. 
It is more effective to say, “Do this,” than it is to say, “Do not do 
that.” Ideas tend more directly to the production than to the inhibition 
of action. There is a strong tendency to react to suggestion in the 
positive fashion no matter how it may be presented. This is well illus- 
trated in the story many times repeated of the man who offered a 
large money prize to any person who could fry an egg and while doing 
so refrain from repeating to himself the word hippopotamus. No one 
ever succeeded in winning the prize, for the negative suggestion guar- 
antees the positive reaction. The relative value of positive and negative 
suggestion has been much discussed in connection with advertising 
appeals (387), whereas the growing belief in the efficacy of positive 
suggestion is reflected in the striking decrease in the use of negative 
suggestions in advertising during the last two decades. 

6. Cantril (82) points out still another condition favoring suggesti- 
bility which is found in the state of confusion existing in the minds of 
people regarding questions of social philosophy. Confused and_be- 
wildered persons whose foundations of belief are badly shaken and who 
need enlightenment and guidance will tend to accept them uncritically 
from any promising source. By playing upon conditions of mind 
such as these, dictators have risen to power. 


INDIVIDUAL DIFFERENCES IN SUGGESTIBILITY 


Numerous experiments have been devised for measuring suggesti- 
bility (479) (701), and attention has been directed thereby to the 
question of individual differences in this trait. One very definite con- 
clusion has been reached, namely, that people cannot be classed into 
suggestible and non-suggestible groups. This trait is possessed in vary- 
ing degrees just as intelligence is found to be distributed among the 
population. Furthermore, it has been found that a person who is very 
suggestible in one situation is not necessarily suggestible in another 
situation (63). It would seem that there are many suggestibilities rather 
than a single trait of suggestibility. As age increases it has been found 
that suggestibility tends to decrease. The exact relationship between 
intelligence and suggestibility is not known, but it is likely that there 
is at least a slight negative correlation between these two character- 
istics in the individual. As far as sex differences are concerned, no clear-cut 
differences between men and women have been discovered. Suggestion 
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is a most powerful factor in those individuals who cannot or do not 
think for themselves. Waves of certain types of crime, waves of suicide 
by peculiar means, waves of kidnapping, waves of mania for dancing, 
and waves of style are in part at least to be explained by the power of 
suggestion upon certain types of mind. 


CROWD SUGGESTIBILITY 


The suggestibility of people, when gathered into crowds, follows 
the same laws as that of the individual taken alone, but susceptibility 
to suggestion seems to increase in a crowd. There appears to be less 
resistance to suggested ideas and less repugnance toward being swayed 
by others. The conflicting ideas that help to determine the course of 
action in any one person taken alone are submerged in the group. Or, 
as one writer has aptly put it, “The intensity of personality is in 
inverse proportion to the number of aggregated men.” Sidis (566, 300) 
thus describes the suggestibility of the crowd: 


There is a gradual limitation of voluntary movement, a condition of 
monotony and inhibition with a consequent contraction of the field of con- 
sciousness. When a preacher, politician, the stump orator, the ringleader, the 
hero, gains the ear of the crowd, an ominous silence frequently characterized 
as awful sets in. The crowd is in a state of overstrained expectation; with 
suspended breath it watches the hero or the interesting, all-absorbing object. 
Disturbing impressions are excluded, put down, driven away by main force. 
So great is the silence induced in the fascinated crowd, that very frequently 
the buzzing of a fly or even the drop of a pin can be distinctly heard. All 
interfering impressions and ideas are inhibited. 


By referring to the conditions of suggestibility previously mentioned 
it will be seen that here is an ideal setting for powerful suggestions to 
become effective. Often individuals are horrified at what they did as 
members of a mob. Religious revivals, political meetings, strike riots, 
and lynchings are all illustrations of what individuals, when collected 
into a large group and under the influence of strong suggestion, will do. 
Cantril (82) has furnished excellent descriptions of the patterns of mass 
action in a variety of settings, including lynchings, religious cults, 
social utopias, and great political movements. 


PROPAGANDA 


The topic of propaganda deserves space in any chapter dealing with 
the control of ideas, not so much because it is a unique phenomenon 
but because it represents a deliberate, systematic, and organized large- 
scale effort to control public opinion. When subjected to psychological 
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analysis, skilful propaganda is seen to rest upon the full utilization of 
the facts of suggestion and suggestibility such as have been discussed 
in this chapter. Its current potency is due not to the discovery of 
new principles but to the universality of the radio and motion picture, the 
public-opinion poll, and other means of rapid and widespread com- 
munication by way of which ideas may be disseminated and their 
influence gauged. The present state of social unrest is undoubtedly a 
contributing factor, heightening suggestibility, but whether this unrest 
is cause or effect of the power of propaganda is not so easy to determine. 

What is it that distinguishes propaganda from education, publicity, 
news, or advertising? Lasswell (365) and his associates attempt to 
discriminate among these terms. Education is defined by them as a 
process of transmitting skills and accepted attitudes, whereas propa- 
ganda is a process of transmitting attitudes that are recognized as con- 
troversial within a given community. This is, indeed, a tenuous and 
variable distinction. Identical ideas spread at one time and place may 
be education, and at another time and place may be propaganda. The 
authors just mentioned say that the inculcation of respect for Martin 
Luther in a devout Prussian village is a process of education in terms 
of the village, but a process of propaganda in terms of the whole of 
Germany or of the world. To the casual onlooker upon the current social 
scene, the most obvious distinction between education and propaganda 
resides in the greater zeal, enthusiasm, and vigor with which the 
propagandists prosecute their program. Education in its process of 
spreading accepted views might learn much from those who endeavor 
to teach controversial ideas. 

Social psychologists have been actively interested in the condi- 
tions which favor the inculcation of attitudes as contrasted with the 
educators who have till recent years concerned themselves with the 
teaching of mental and motor skills. The development of techniques 
for measuring attitudes in the form of tests and scales has been followed 
by a succession of studies of the relative effectiveness of the spoken and 
printed word, of the speaking person as compared with a recording 
of his speech, of the influence of age, degree of education, family back- 
ground, economic and social status upon attitude change. Murphy, 
Murphy, and Newcomb (449) have made this material accessible to 
the reader in an extensive survey. 

These brief comments upon propaganda may be closed with the 
observation that the mechanisms and processes that have been described 
in this and the preceding chapter can be enlisted equally well in the 
cause of education and in the cause of propaganda, in the cause of 
changing attitudes and in the cause of developing resistance to such 
changes. 


6 


Work and Rest 


Work and fatigue resulting from work come close to the daily life 
of every one. As a consequence they were among the earliest problems 
to be investigated by the physiologist and the psychologist. The con- 
cern of the psychologist has been indicated on several occasions in the 
preceding chapters. He has had to deal with fatigability as a possible 
source of differences in achievement between the sexes; he has had 
to look for fatigue effects in the quality and quantity of learning under 
various conditions; and more generally still he has been led to search 
for methods of work in which the fatigue would be the least. In doing 
these things he has accepted more or less directly the Jayman’s notion 
of fatigue. The layman has no rigid definition, but he knows what 
fatigue is and believes that he regulates his behavior so as to avoid 
it or recover from it when it cannot be avoided. He knows that fatigue 
is “being tired” and that when one is tired the proper thing to do is to 
rest. Such a meaning is satisfactory and safe under ordinary circum- 
stances, particularly where there is no urge “to make the most of one- 
_ self.” However, when pressure for increased output is exerted as in a 
war emergency, then doubts begin to arise because sometimes one feels 
tired when he has done no work at all, and sometimes he does not feel 
tired after a long period of work. He discovers, too, that the tired feel- 
ing occasionally disappears in the course of work instead of becoming 
more pronounced as it should. 


THE CONCEPTS OF WORK AND FATIGUE 


The foregoing statements suggest the need for a definition of the 
terms work and fatigue, if confusion is to be avoided. This is especially 
true of the former where a variety of meanings can be detected in every- 
day usage. For instance, work may mean a certain product such as a 
cord of wood sawed, a mountain climbed, or a chapter of a book writ- 
ten, and it may mean the process by which these results were achieved. 
Thus one may do a great deal of work without accomplishing much, 
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when sawing wood with a ‘dull saw, or when struggling to write a 
chapter when the “conditions are not right.” Work defined as product 
also has a variety of meanings. There seems to be a distinction on the 
basis of utility such that if the product is useful it is called work, if 
it is not useful it is called “play” (77). Similarly, one can detect a 
distinction on the basis of necessity, work being that which is necessary 
and play that which is not necessary. There is a further common 
notion that work is necessarily unpleasant, whereas play is by its very 
nature pleasant. 

Even when work is defined as process or function the meaning is not 
entirely unequivocal. In fact the meanings in terms of output have 
equivalent meanings in terms of function. Doing something necessary 
is work and doing something unnecessary is play. There is the tendency, 
too, to think of the work process as limited to that which leads to the 
desired or useful product. Thus in an experiment on a finger ergograph 
the rhythmic contractions of the finger that raise the weight are work, 
but there are contractions and tensions of other muscles which are 
just as real work so far as the organism is concerned. 

The most serious source of confusion for both scientist and layman 
resides in the distinction between physical work and mental work. 
' And this distinction appears in work conceived as product and as 
process. Physical work is thought of as something like pounds lifted, the 
result of the contraction of muscle and the movement of bones. Mental 
work is less tangible, like solutions to problems, and involves the func- 
tioning of the mind or perhaps the brain. The distinction is frequently 
drawn between solving a problem which is mental work and writing 
down the answer or speaking it, which is physical work. Benedict and 
Carpenter (35) measured the mental work done in taking an examina- 
tion by deducting from the total energy expended in the process the 
amount that was later expended in just copying the examination paper 
as previously written. This residue was the cost of the pure mental- 
work process. 

It may he convenient to use the terms mental and physical in refer- 
ence to product. In terms of process, however, it would appear to be 
less confusing to classify work in terms of the amount of overt muscular 
activity involved such as heavy, medium, and light, or general and 
local. For research has demonstrated that even the purest thinking 
may be correlated with incipient speech movements, and that “mental 
images” may be recorded in terms of muscle tensions (553a). The ac- 
ceptable scientific procedure would be to describe the task, the process, 
and the product and avoid such labels as work and play, mental and 
physical. 

Most of the definitions of fatigue that have been proposed have been 
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derived from common-sense notions, and emphasize one or another aspect 
of them. One rather widely accepted definition is that fatigue is the reduc- 
tion in the output of work as the result of work, and which is re- 
coverable by rest. In this particular definition the feelings of tired- 
ness are not mentioned, but in others they have been recognized as 
potent factors in determining output of work. Thus Woodworth (713) 
said: 


Every one who has worked with the ergograph has certainly felt these sensa- 
tions. Every one recognizes that their tendency is to check contractions. Every 
one must have noticed the difficulty, amounting in untrained subjects to impos- 
sibility, of resisting this tendency. Yet few have recognized the sensations of 
fatigue as an actual factor in the determinations of the rate of fatigue. 


Dodge (140), likewise, felt that feelings had a place in the concept 
of fatigue in that they acted as warning signals against overexercise of 
delicate mechanisms. 

The lack of correlation between changes in output of work and 
changes in the feelings, along with other inconsistencies in definition, 
led Muscio (454) to reéxamine thoroughly the whole concept of fatigue. 
He gave expression to a point of view which has had a pronounced 
effect upon subsequent thinking and research. Starting with the widely 
accepted definition of fatigue as ‘‘a condition caused by work in which 
the capacity for work is diminished,” he revised it at once by substitut- 
ing the word “activity” for work, since,-as he said, play as well as 
work may conceivably cause fatigue. His definition thus became: 
“Fatigue is a condition caused by activity in which the capacity for 
repeating the activity that caused it is diminished.” He then noted 
that capacity for activity cannot be directly observed, but must be 
inferred from some expression of it. The most obvious expression would 
be output of work and a less obvious one perhaps would be feelings. But 
is output a valid expression of capacity ? Dodge had shown that output, 
at least within certain limits, is a function of the intensity of the stimu- 
lus, citing the changes in performance due to motivation in the form of 
incentives. He had shown also, and again within certain limits, that 
output is a function of the intensity of motivation toward competing 
kinds of activity, citing in this case the effects of distractions upon 
output. Hence, Muscio concluded that, at best, output only tends to 
be an expression of diminished capacity when there are no interfering 
factors. He arrived at a final definition as follows: “Fatigue is a con- 
dition caused by activity in which output produced by that activity 
tends to be relatively poor; and the degree of fatigue tends to vary 
directly with poorness of output.” This definition he considered inade- 
quate and scientifically unsatisfactory for two reasons. The first is that 
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fatigue can never be directly measured but is a condition which must 
be inferred from diminished capacity, whereas diminished capacity 
itself must in turn be inferred from diminished output. The second 
reason is that the inference of diminished capacity from diminished 
output is insecure since the latter is known to depend upon a variety 
of influences such as distraction and motivation. Muscio concluded that 
the concept of fatigue had lost its utility by reason of its very remote- 
ness from reality.. 


THE EFFECTS OF WORK 


After making a critical examination of these and other difficulties 
inherent in the various interpretations of fatigue, Muscio recommended 
that the concept of fatigue be banished from precise scientific discus- 
sion, and that in its stead attempts should be made to measure the 
effects of work directly upon mental and physiological functions with- 
out the intermediary notion of fatigue. Although this recommendation 
implies primarily a shift of emphasis, it is a healthful one in that it 
forces attention upon the psychophysical mechanism of work and the 
changes which it undergoes while functioning. When the changes be- 
come known, and ready means of measuring their amount become 
available, the practical problem of efficient work will be easy of solu- 
tion. The relative extent of the changes during different work conditions 
will show which ones of such conditions are the most favorable for 
work. 

The functions in which changes may be sought as a consequence of 
work are numerous and varied. Although a complete account of the 
effects of work would call for the measurement of all of these functions, 
data on only one or several may be adequate for the solution of a par- 
ticular practical problem. The functions whose changes have been 
measured or proposed for measurement at one time or another are out- 
put of work, strength, feelings, energy cost, pulse, blood pressure, 
weight, skin sensitivity, sensory acuity, and perceptual reactions. The 
point to note is that each or all of these should be measured for what 
the evidence would be worth rather than to provide the means of in- 
ferring a condition of fatigue. Thus at a time when high output is 
vital, that method of work could be sought in which the initial output 
was highest and the decrement from continuing it the least. It is con- 
ceivable that at another period, as in a time of labor unrest, the matter 
of most concern would be to find that method of work in which the 
feelings would be the least outraged. Or at still another period, as in 
a time of extreme food shortage, the important thing might be to get 
work done with the least expenditure of energy. Finally, it might well 
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be that changes in the circulatory functions would be the most signifi- 
cant effects to search out if one were measuring the cost of work in 
conditions of extreme heat as in a boiler room. A knowledge of the 
correlations among these various measures would be of immense scien- 
tific and practical interest. If the correlations were very high one 
measure could serve as an indicator of the others, but even if the corre- 
lations were unknown or were known to be low, each measure could 
serve its own independent purpose. Some of these more common 
measures will be examined. 


EEE GS (Oe a WO Rie Ub ON 2S BNvs. ba Vi tele 


Several tests of bodily sensitivity have been used from time to time 
as indicators of a change of condition during work. Underlying their 
use was the expectation that there should be a general decrement re- 
sulting from work, and that the sensitive receptor mechanisms should 
be progressively dulled. Notable among the sensitivity tests was the 
two-point threshold test or the esthesiometric index (701, I, 243-261), 
as it was called, to detect changes in discriminative power of the skin. 
It was widely employed at one time as a means of showing the fatigue 
of school children and for classifying them according to their endurance. 
The test was thought to be an indirect measure of sustained attention, 
a function that ought to undergo a decrement in the course of work. 
After years of controversy over the question the test has been recog- 
nized to be so influenced by innumerable variables that it is no longer 
employed as an index of the effects of work. Since changes in the 
function itself have no practical utility no further attention need be 
given it here. 

Visual acuity is another form of sensitivity that has been suggested 
from time to time as a useful index of change as a result of work. 
Requiring a high degree of fineness of muscular control, it might be 
expected to undergo deterioration during a period of work. Thus far 
no studies have definitely shown this to be the case. As the visual 
acuity test is usually administered, it suffers from the defect that it 
calls for only a momentary effort to which an individual can rise even 
under very adverse conditions. A more appropriate measure would 
be something like that employed by Ferree and Rand (174) in which 
the maintenance of maximal acuity was determined over a period 
of three minutes. The visual acuity test deserves further consideration 
since it measures a function which has direct utility. This is especially 
true where, as in aviation, a high degree of visual capacity is of great 
importance, and where at the same time work under strain might be 
expected to create some decrement. In fact Ferree and Rand (173): 
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have offered speed of accommodation for near and distant objects 
as a measure of fatigue of aviators. 

Sensitivity of the skin to faradic stimulation is another measure that 
has been employed as an indicator of the state of the organism. An 
irritability curve covering a number of persons measured over a twelve- 
hour period by Grabfield and Martin (226) shows periods of high irri- 
tability (low threshold) between 10 and 11 a.m., and at 8:30 P.M., 
with a period of low irritability at about 4:30 p.m. This curve is re- 
ported to correspond very closely in its general features to curves for 
a series of ergograms and for a series of reaction times taken at various 
periods of the day. Large ergographic output and short reaction times 
corresponded to low threshold. The authors believed that the irritability 
index was not a measure merely of peripheral sensitivity but was an 
indicator of the general nervous condition of the subject. The test 
itself is subject to all the difficulties inherent in threshold measure- 
ment, particularly momentary fluctuations in attention, and is there- 
fore not very feasible for detecting the more gradual changes that 
might be expected to occur in the course of work. 


THE EFFECTS OF WORK UPON MUSCULAR STRENGTH 


The Martin Strength Test (400) measures the amount of traction 
that certain muscle groups can resist. The test has been used pri- 
marily for determining standards of strength required for certain kinds 
of industrial work, but its author says: 


Variations of strength between the beginning and the end of a working 
period, particularly if they take the direction of a falling off at the end of the 
shift, are indicative of an impairment of physique which can be most readily 
explained on the basis of fatigue. 


Table 12 gives a few sample figures showing percentage of change in 
strength as the result of a day’s work of different sorts. There are two 
kinds of work, heavy and light, represented in the table, as well as 
two groups of workers, strong and weak, as measured by the strength 
tests. Plus signs mean increase in strength and minus signs mean de- 
crease in strength. The table shows that heavy work causes a greater 
percentage of loss in strength than light work, and also that strong 
individuals suffer less than weak ones. It will be noticed that the 
strong group of workers increased their strength in one of the heavy 
tasks and in both of the light tasks, and that the weak group increased 
their strength in both the light tasks. There has been an inclination 
to doubt the value of a test for measuring physiological changes during 
work which shows an actual improvement after the “expenditure of 
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much energy.” Muscio (455) criticized the test because of the errors 
to which it is liable when administered under factory conditions and by 
different testers. A further criticism resides in the fact that the test 
calls for a momentary resistance to tension, and that the brief bursts 
of power needed in such a case may be possible even for a tired muscle 
group. However, the measurement would be warranted in so far as 
such strength as the test measures is a condition that might have utility 
on any given occasion. 


TABLE 12 


CHANGES IN STRENGTH DURING WorK * 





Per Cent Change 


Operation 
Strong Weak 
Heavy—Swaging valves ..... 0.00 — 4.60 
Brazing heavy parts..| -+ 1.00 — 6.00 
Light—Milling machine ...... = 3:20 + 0.68 
Drilling and burring... + 5.00 + 1.60 


* From E. G. Martin, ‘Strength Tests in Industry,’ United States Public Health Service Report, 
No. 606, 1920. 


KEEE. CIS, OF WORK UPON ATEENTION CONTROL 


It has been pointed out by numerous investigators that work involv- 
ing a high degree of attention is likely to be more fatiguing than that 
which demands merely strength or speed. There are other reasons for 
believing, too, that attention is a highly sensitive barometer of general 
mental and physical efficiency. It was such a belief, in part at least, 
which led to the use of the various sensitivity tests mentioned above, 
since sensory thresholds were known to be affected by degree of 
attention. It is not surprising, therefore, that an effort should be 
made to find a direct measure of attention to replace the more indirect 
ones. Reversals of visual perspective, such as occur in looking at simple 
drawings of cubes and staircases, have been thought to be a function 
of attention, and these have been measured as indicators of shifting 
attention. According to Carr (88, 282) these reversals “occur automati- 
cally and spontaneously even though one perspective may be the pre- 
ferred one and in spite of any experimental or volitional control.” 

Ash (17) set up a reversible perspective test for measuring the fatigue 
caused by arithmetical computation. The speed of reversal for cubes 
and pyramids was measured before and after one hour of computation 
in the case of twenty-one subjects, one and a half hours for three sub- 
jects, and two hours for one subject. For this last subject the reversal 
time was longer after the work by 26 per cent, 51 per cent, and 104 per 
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cent for the one-hour, the one and one-half-hour, and the two-hour 
work periods respectively. For the three subjects who worked for 
one and for one and one-half hours the average delay was 39 per 
cent and 53.6 per cent respectively, although one of these subjects 
showed greater delay for the shorter period. For the twenty-one sub- 
jects who worked only one hour, the average delay varied from 9 per 
cent to 146 per cent, with an average of 50 per cent. There was no 
instance in which the speed of reversal was greater after work than 
before. 

Poffenberger * repeated the visual-perspective test, as used by Ash, 
before and after physical work performed on devices of the ergograph 
type, involving either the hand, the arm, the leg, or the whole body 
_ as in rowing. In every type of work the combined records for all 
subjects showed fewer reversals after work than before work. How- 
ever, the differences are too small and the variability too great to make 
the results anything more than suggestive. Thus, in the data for the leg 
work comprising eighty-six different measures and showing an average 
of 8.7 per cent fewer reversals after work, there were fifty individual 
cases of “slower after work” and thirty-six of “faster after work.” 
Serious difficulties have been encountered in the practical administra- 
tion of the test, as it requires well-trained subjects to get satisfactory 
results. One difficulty arises from the difference between voluntary and 
spontaneous reversals as pointed out by Hollingworth (273) since the 
effects of continued work seem to decrease speed of reversal in the 
former and to increase it in the latter. 


EFFECTS OF WORK UPON MOTOR CONTROL 


The fineness of motor control or codrdination is such an essential 
factor in many forms of adjustment as to justify a search for its decre- 
ment in the course of work. This is particularly true in industrial 
operations where heavy labor has been so largely replaced by rapid 
movements of small muscles, and where slight deviations from proper 
control may result in serious error or accident. Ash (17) acted upon 
an observation made by McDougall (406) that in the use of a finger 
ergograph the fingers not immediately concerned in the lifting begin 
to respond as the contractions of the working finger grows weaker. As 
the work progresses the muscles of the wrist, arm, shoulder, and even 
of the face and neck become involved. 

These accessory responses indicate a spread or overflow of excitation 
out of the immediately appropriate channels. Ash attempted to measure 
this spread of activity in the course of work. He modified the usual 


* Unpublished. 
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Mosso finger ergograph so that while the middle finger was attached 
to a weight of 13.2 pounds, the first and third fingers which are ordi- 
narily held rigid were attached to springs of known tension. As the 
middle finger lifted the weight any movements of the first and third 


FIGURE 25 
Tue Errect oF Work upon Motor Contror * 





Avon, 


seieee I. E. Ash, “Fatigue and Its Effect upon Control,’’ Arch. Psychol. (New York, 1914, No. 
fingers would pull against the springs. Kymograph records were made 
of the movement of all three fingers and the amount of work done 
by each was calculated. Such a set of curves is shown in Figure 
25, where C represents the middle finger lifting the weight, B the third 
finger, and A the index finger. Table 13 shows the foot-pounds of work 














TABLE 13 
SprEAD OF Motor RESPONSE IN THE COURSE OF WorRK * 
Foot-Pounds of Work in Successive Groups of Five Lifts 
IV 
Groups of Five I II Ill Sum of Index 
Contractions Index Finger Middle Finger Third Finger and Third 
Fingers 
1S Aas SS Tr: .0O0 5.30 .0O .00 
ib teat euevialnh *G .0O 5.50 03 03 
DP ietstalateners aie ea .00 5.30 af lt! ll 
4s SAA oeeo.es Ol 4.81 29 30 
B.S an aelaeean 07 4.12 A? 24 
Ooi: seas 28 Sion .07 3.78 36 43 
Toh, Pore eeinieaers 21 4.54 52 a 
St Ade eames clon 29 4.88 70 .99 
OUP aretha nrtkere 2 .92 Salo 1.20 1.92 
DQ bee teh s aretes saset teas SSG) 4.40 1.01 1.54 
LS ern pioace aes 1.19 3.85 1.01 1.20 
Pee er A ene re 1.79 4.33 223 4.12 
UE ELA en CE A ae “LL 1.36 1.82 3.93 











* From I. E. Ash, “Fatigue and Its Effect upon Control,’ Arch. Psychol. (New York), 1914, 31, 
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done in groups of five contractions. Column I is the index finger, 
Column II is the middle finger, and Column III is the third finger. 
Column IV gives the sum of the work done by the first and third fingers. 
It may be noted from both the chart and the table that the spread of 
movement to the “non-working” fingers begins very early and is notice- 
able earlier than the reduction of output in the working finger. 

Dodge (140) disclosed the increasing loss of motor control in a suc- 
cession of rhythmic eye movements. The eyes, each with its set of 


FIGURE 26 
EFFECTS OF WorK UPON EYE-MOVEMENT CONTROL * 
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* From R. Dodge, ‘‘The Laws of Relative Fatigue,’’ Psychol. Rev., 1917, 24, 107. 


six external muscles, constitute an exceedingly sensitive and finely 
balanced codrdinating mechanism. Any decrement in control should 
show itself in the character of the eye movements. Dodge instructed 
his subjects to shift their eyes rhythmically from one fixation point 
to another over an angle of 60 degrees, and photographed the series 
of movements upon a falling plate. Such a photographic record is repro- 
duced in Figure 26, where the dash lines mark the sweep of the eyes 
back and forth, and where each dash and each space equals an interval 
of .008 second. In the early part of the record the curves are smooth 
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and of uniform length and the dashes evenly distributed, indicating 
that the fixations are accurate and the speed of movement steady. The 
latter part of the record, on the other hand, shows increasingly faulty © 
fixations, varying rates of speed, and unevenness of the paths traversed. 
All of these changes are indications of a deterioration in control which 
Dodge attributes to a central rather than a peripheral factor, since in 
binocular reactions the two eyes respond in the same way. 

Weinland (687) attempted to follow the course of the variability of 
performance in the usual type of ergograph curve, obtained from the 


FIGURE 27 
VARIABILITY OF PERFORMANCE IN THE WORK CURVE * 


Variations as Ratios of Length of Stroke 
ca eae ous °o n= 
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* Modified from J. D. Weinland, ‘Variability of Performance in the Curve of Work,’’ Arch. Psychol. 
(New York), 1927, No. 87, 23. 


finger, arm, hand, leg, and the body as a whole (rowing). He had 
available the records of ten subjects, each furnishing a number of 
ergograms whose general form is shown in Fig. 89. Of the several types 
of variation in performance, he was particularly interested in the 
changes in output from moment to moment of the work period. He cor- 
rected for the increase in variability due to the gradual fall in the level 
of the curve by computing the variations of the individual contractions 
above and below a smoothed curve. Figure 27 presents a chart showing 
in terms of percentages the course of the deviations thus computed 
for an arm raising a twelve-pound weight at a two-second rhythm and 
continuing till the weight could no longer be moved. The vertical scale 
shows the percentage of change from the smoothed curve taken as zero, 
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and the horizontal scale marks the successive units of the ergogram. 
The variation increases from zero at the beginning and may amount to 
as much as 20 per cent for some individuals at the end. The fluctuations 
are undoubtedly due to irregularity of motor control rather than to 
the condition of the muscle. The pattern of variation changes with the 
individual and with the particular kind of movement, although “the 
degree of variability within the work curve appears to remain compara- 
tively constant for a given individual under particular working condi- 
tions.” The steadiness of tempo of reaction was also found to vary in 
the course of work. It need scarcely be pointed out that fluctuations 
in motor control of the magnitude recorded in this experiment, accom- 
panied by variations in movement rhythm, might have serious reper- 
cussions upon achievement. The size of the differences in variability 
' among individuals, which would be expected and which were noted in 
this experiment, suggest the probable importance of selection for 
stability of motor control. 

The concept of blocking in the course of continued work has been 
developed by Bills (39), and many of his experiments with such func- 
tions as color naming, naming opposites, addition, and subtraction 
seem to support his view. Blockings are “brief periods when the sub- 
ject is unable to react at all and must pause an instant before pro- 
ceeding.” He seeks the explanation for the blocks in the “cumulative 
refractory periods” of the functioning neural units, a theory of mental 
fatigue earlier proposed by Dodge (140) and elaborated by Robinson 
C52 1): 

The point of particular interest is that the blockings are reported 
to occur more frequently and to become longer as work continues. Al- 
though these inert periods demonstrated by Bills are so brief and 
occur so frequently that they would not be readily detectable in the 
course of everyday activities, they represent a type of loss of control. 
If they were to become more and more persistent in the course of long- 
continued repetitive work, they would have to be reckoned with as a 
factor in efficient performance. Search might well be made for evidence 
of such loss of control in operations resembling more closely the activi- 
ties of everyday life. 


EFFECTS OF WORK UPON THE FEELINGS 

The discrepancy between the way one feels and the amount of work 

he is able to do is a matter of common knowledge. Its influence upon 

the formulation of concepts of work and fatigue has already been men- 

tioned. The changes which the feelings undergo during work deserve 

careful examination both as possible signs of capacity to work and as 
indicators in their own right of the effect of work. 
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Thorndike (619) had five persons judge the quality of compositions 
continuously for four hours. Every twenty minutes during this period 
each person evaluated his feelings on a ten-point scale ranging from 
extreme distaste or discomfort to extreme interest, zeal, or satisfaction. 
He reports that whereas output remained substantially the same in 
quantity and quality, the satisfyingness decreased greatly. “These facts 
support the general doctrine that the effect of lack of rest is far greater 
upon whatever is the physiological basis of interest, willingness, or 
tolerability than upon the physiological basis of quantity and quality 
of product produced.” 

Poffenberger (499) obtained substantially the same results when he 
computed the averages for ten to thirteen subjects working at four dif- 
ferent kinds of tasks, equivalent forms of an intelligence examination, 
sentence completion, judging compositions, and addition. The work 
continued for approximately five and one-half hours, except for addition 
where the time was less. The total time was divided into units of ap- 
proximately twenty minutes. At the beginning of the experiment and at 
the end of each unit, the feelings were evaluated on a scale of seven 
degrees, varying from (1) Extremely good to (7) Extremely tired. At 
the end of the fourteenth unit of work a rest period of ten minutes was 
introduced, at the termination of which the final unit of work was 
completed. The data for this whole experiment are presented graphi- 
cally in Figure 28. Solid lines show output and broken lines show feel- 
ings. The output curves are plotted in terms of ratios of the initial 
score taken as 1.00 (left-hand vertical scale), and the feeling curves are 
plotted in terms of units of the scale above or below the initial feeling 
score which is taken as zero (right-hand vertical scale). 

In every type of work these average curves show a considerable drop 
in the quality of feelings, regardless of the course of the output curves. 
It will be noted that the tasks differ markedly so far as output changes 
are concerned, ranging from a gain of 20 per cent in the intelligence 
tests (obviously practice effect), to addition with a loss of about 20 
per cent; completion and the judgment of compositions remaining 
almost unchanged. The greatest change in the feelings occurs in the 
completion test in which output does not fall. One further fact should 
be noted, that the ten-minute rest improved the quality of the feelings 
by one scale unit or more, regardless of whether the output improved 
or not. 

An inspection of the separate curves of output and of feelings for 
each individual provide one additional bit of suggestive information. 
In the intelligence test the subject who made the greatest gain in out- 
put had the least decrement in his feelings, whereas the one who made 
the least gain in output had the greatest decrement in feelings. The 
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same is true in the case of the addition test. These facts are shown 
graphically in Figure 29 where the solid line represents output and the 
broken line represents feelings. 


FIGURE 28 
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In order to discover whether the relationship between amount of 
loss in output and in feelings shown in these two extreme cases would 
hold more generally, the four subjects showing the greatest loss of out- 
put were compared with the four showing the least output in regard 
to the amount of feeling change. The former dropped 2.0 scale units 
of feeling and the latter 1.25 units in the intelligence test; and the 
former dropped 3.25 units, and the latter dropped 1.25 units in the 
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addition test. With so few cases it is futile to compute the reliability 
of these differences, but the results do suggest that those persons who 
lose most in output may be the ones who will be expected to experience 
the greatest change in feelings and vice versa. 


FIGURE 29 
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As suggested in the beginning of this chapter, changes in the feeling 
level may be a significant item of information, entirely aside from 
any relationship such a measure may have with quality or quantity of 
output. Other things being equal, that type of work, length of work 
spell, distribution of rest periods, or condition of noise or of quiet which 
outrages the feelings the least would be the best one. 


EFFECTS OF WORK UPON RATE OF RECOVERY 


The effects of work may very well show themselves not so much 
in terms of amount produced as in terms of the time that is required 
to recover from a spell of work, or the degree to which recovery occurs 
in a standard time interval. Thus in a standardized type of work whose 
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rhythm is specified by the speed of a machine or of a moving belt, the 
effects may appear in a failure to recover from a night’s rest. 

Mosso (440) in one of his early ergograph experiments found that, 
with a given load to be lifted, the finger became exhausted after lifting 
the weight thirty times. Complete recovery from this work required two 
hours of rest. When the work was stopped after the weight had been 
lifted only fifteen times, complete recovery was attained in only a half 
hour. Thus the recovery time is reduced to one-fourth by reducing the 
number of lifts one half. From these simple facts a hypothetical recov- 
ery curve can be constructed as shown in Figure 30. The horizontal 
scale indicates the number of lifts, whereas the vertical scale indicates 
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the percentage of time required to recover from complete exhaustion 
(percentage of fatigue), zero being at the top of the scale and 100 
per cent at the bottom of the scale. It appears that it took four times as 
long to recover from the second half of the work (the second fifteen 
lifts of the weight) as from the first half (the first fifteen lifts of the 
weight). It appears also that the last three lifts cost as much in time 
required for recovery as the first fifteen lifts. If recovery time be 
taken as the measure of efficiency, then carrying work to the limit of 
exhaustion would be uneconomical because the last few units of work 
would be too costly. On the other hand, the introduction of a half hour 
of rest would always keep the worker in that part of his curve where 
the cost per lift would be the least. The problem of efficient work 
reduces, therefore, to keeping the worker in the efficient part of his 
curve through the introduction of rest, adjustment of load, and so forth. 

Crawley (121) measured the effects of work under varying conditions 
upon the degree of recovery during a standardized rest period and 
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found that increasing output in a given work period would, under 
certain circumstances, be reflected in a decreased output after rest. 
Figure 89, page 408, shows a pair of ergograms taken before and after 
a rest of four minutes when the arm was lifting rhythmically a load 
of fifteen pounds. Since under the conditions of the experiment the 
output should be the same after rest as before it, the decrement in the 
second work period is attributed to failure to recover completely during 
the rest. The cumulative effect of a work and rest schedule which does 
not allow for complete recovery from any one work period is clearly 
shown in the curves obtained by Manzer (394). Work spells of rhyth- 
mical lifting by the arm of a 13.6 kilogram load until exhaustion, 


TABLE 14 


RECOVERY FROM Work * 























After Rest 
Original 
5 min. 10 min. 20 min. 
IDS! setoon & 100 83 86 100 
Hance eee cere: 100 82 90 95 
ATTN Feeee a reeuare 100 90 98 99 
tye 5, Dae cntaitn < tikes) 85 100 103 
Rowing see. 100 72 75 77 
Average ..... 100 82 90 95 














* From C. W. Manzer, ‘‘An Experimental Study of Rest Pauses,” Arch. Psychol. (New York), 
1927, 90, 29. 


repeated fourteen times with a rest period of two minutes between 
work spells, furnished one of the curves of Figure 94, page 423. Since 
all should have been the same as the first one except for the failure 
to recover from preceding work periods, the cumulative loss throughout 
the series is obvious. 

The degree of recovery and, conversely, the degree of failure to re- 
cover from various kinds of work with different rest intervals between 
work periods is shown in Table 14, which is also derived from Manzer. 
The work performed by a number of subjects was all of the ergograph 
type involving either the finger, hand, arm, leg, or the whole body (as 
in rowing). The rest intervals were five, ten, and twenty minutes in 
length. In each case the work done is expressed in percentages of the 
first work period which is taken as 100 per cent. It will be seen from 
this table that a five-minute rest did not bring about complete recovery 
in any type of work, but that ten minutes was adequate for recovery of 
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the leg and twenty minutes for recovery of the finger. Rowing showed 
the least recovery after every rest period. 

Sufficient evidence has been given to show that the effect of kind 
and quantity of work may be detected in terms of time required to 
recover or the amount recovered in a given time. The techniques em- 
ployed in these studies are not appropriate for field studies, but they 
offer the sort of evidence from which a scientific study of work and 
rest programs could well begin. Here the conditions were set so as to 
bring out effects in terms of recovery. In everyday life the loss per 
unit of work or per day might be so small as to be undetected, and yet 
the cumulative effect of months or years might assume disturbing pro- 
portions. Some of the series of ergograms obtained by Manzer (Figure 
94) showed no unrecovered effect in the second and even in the third 
ergogram, but in the tenth the effect was unmistakable. 


EFFECTS OF WORK UPON METABOLISM 


If one looks upon the human organism as a machine and its func- 
tioning as a process which transforms energy, then the work that it 
performs can be measured directly in terms of such energy transforma- 
tion, which is known as metabolism. The unit of measure generally em- 
ployed for expressing the rate of the metabolic process is the calory, 
which is a heat unit. It denotes the amount of heat necessary to raise 
one gram of water one degree centigrade. As the amount of heat needed 
to do this is very small, a unit 1,000 times as large and known as the 
large calory is commonly used. It denotes the amount of heat needed 
to raise the temperature of a kilogram of water one degree centigrade. 
Thus the energy that the human body has to expend in performing any 
sort of task could be measured in terms of calories, and the differences 
in energy cost between various work programs could be measured in 
the same way. 

The direct determination of the amount of energy liberated by way 
of the heat generated is laborious and cumbersome, as it requires the 
subject to be confined in an elaborate calorimeter chamber. Fortunately, 
a substitute measure is available in terms of the oxygen which the 
body extracts from the air that it breathes. The energy releasing 
process is an oxidation process in which a kind of fuel, presumably 
glycogen, is burned and heat generated. Now this combustion process 
requires oxygen and the amount of it that is needed to release a unit of 
energy has been computed. Thus, as stated by Hill (259), one liter of 
oxygen is required to produce 5.14 calories (large) or, roughly, a fifth 
of a liter of oxygen is needed to produce one calory of energy. Fortu- 
nately, also, the human body has no facilities for the storage of oxygen 
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which may be drawn upon as needed, so that the amount used has to be 
promptly replaced by extracting it from the inspired air. It is possible, 
therefore, to measure the amount of energy used in work even over a short 
period of time, by determining the amount of oxygen used. There are nu- 
merous ways of doing this, each with its own advantages and disadvan- 
tages. The method which has the greatest flexibility and which allows the 
greatest freedom of movement while the measurements are being made, 
is illustrated in Figure 31, taken from Hill’s study referred to above 
(259, 9). The subject inspires atmospheric air whose constitution is 
known and is remarkably stable. His expired air is captured in a suit- 
able container. When the composition of this expired air is determined 
and compared with the inspired air, the changes which it has under- 
gone can be computed. Atmospheric air has the following components: 


Per Cent 
OXYSen sones panna 20.93 
Carbon dioxide) .2a.s-)- 0.03 
INHKOPEn as ganna 79.04 

If the expired air turned out to be; 

Per Cent 
OSVSen ee ateea sere ane 16.93 
Carbon dioxide™s.....06 4.03 
Nitrogen. eae swore 79.04 


then 4 per cent of the oxygen would have been used; and if the total 
quantity of the air expired was known, the actual amount of oxygen 
could be found. It will be noted that the amount of carbon dioxide 
has increased in this illustration by 4 per cent. The amount of carbon 
dioxide, too, could be used as an index of energy. However, it has one 
disadvantage which offsets certain advantages, namely, that the body 
can store large quantities of carbon dioxide; hence one cannot tell 
just how the amount released is related to the amount produced during 
a given time interval. The illustration shows a bag strapped upon the 
worker’s back, and a mask covering his nose and mouth. Flexible 
rubber tubing leads from the mask to the bag, and contains a valve 
permitting passage of air into the bag but not in the reverse direction. 
The mask also contains an opening to the outside air, and is fitted 
with a valve so that air may enter but not leave the mask thereby. 
Thus the expired air accumulates in the bag. There remains only the 
process of analyzing this expired air, measuring its amount, and com- 
puting the change. This is a laborious process, but it can be accom- 
plished under ordinary working conditions with an estimated error 
of 1 per cent. How extensively this measure of the effects of work 
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has been used in recent years is indicated in the survey of the literature 
on the subject up to 1932 by Page (480) whose annotated bibliography 
contains 625 references. 

The energy expended in various forms of human locomotion is shown 
in Table 15 which is compiled from data of Hill, Long, and Lupton 
(260), and Douglas and Priestley (1442). The first column of figures 
gives the speed of travel in miles per hour; the second gives the cubic 
centimeters of oxygen consumed per minute; and the third gives the 
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ENERGY EXPENDED IN Human Locomotion 
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amount consumed per mile of travel. All the figures are rough esti- 
mates and not all the data are taken from the same subjects, so that 
too much importance should not be attached to small differences. 
However the table shows that the energy measure is sensitive enough 
to pick up differences in cost resulting from variations in performance 
of work. 

Schubert (547) attempted to measure the metabolic cost of a unit of 
work at various stages of the work curve, somewhat as Mosso did in 
terms of recovery time (p. 113). Among the many obstacles that he 
encountered was his inability to stabilize sufficiently the output curve 
over a succession of work periods to make possible the comparisons of 
the cost of different quarters of it. To meet the difficulty he chose such 
a load to be lifted and a rhythm for lifting that the output remained 
uniform throughout the work period. That is, the work curve approxi- 
mated a straight horizontal line. He then looked for evidence of 
changed efficiency only in the cost per unit of work. But the work 
conditions that gave a uniform output were also the conditions that 
enabled the worker to maintain a “steady state” so far as expenditure 
of energy was concerned. The only evidence of changing cost that he 
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could detect was in the slightly longer period required to return to 
the resting metabolic rate from work done in the latter stages of the 
curve. This problem that Schubert attacked is sufficiently important 
to warrant a modified attack upon it. The field study by Waller re- 
ported on pages 422-423 suggests that the unit cost of the work should 
increase in the later stages of the work period. 


EFEEGTS OF WORK UPON OUTPUT 


The most commonly used measure of the effects of work and the 
one which has the most immediate utility is the amount of work done. 
The objective of work is to produce something, whether it be a formula 
from the thinking of the mathematician or an automobile part from 
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the worker in industry. However, the earlier parts of this chapter 
and later chapters (Chapters 23 and 24) show that other effects cannot 
be entirely neglected. 

The effect of work is not always and necessarily a decrement in out- 
put. Laboratory studies of the work process usually do show such a 
decrement but that is because conditions are deliberately arranged to 
produce it. Thus ergograms generally show a progressive loss because 
the load to be lifted and the frequency of lifts are set so as to show 
a decrement within a convenient time interval, since the investigator 
is interested in decrement. Even under such circumstances there is 
frequently an early stage of the work curve which shows an increase 
in output. This is known as the warming-up period. It is clearly in- 
dicated in Figure 32, which is the work curve for a very simple task 
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from a study by Robinson and Heron (526). Here the influence of 
practice, which might well cause such an increase, has been eliminated. 
The vertical scale shows the units of work done, and the horizontal 
scale shows the consecutive half-minute units of the work period. The 
maximal rate of work was not reached until the end of sixteen 
such units. The work begins to decrease in quantity at about the 
twenty-sixth half-minute. Work curves obtained from industry and 
covering periods as long as a half-day or a day show similar initial 
increase in output. This is particularly clear in Figure 33 (219), which 
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is a composite curve for medium-heavy machine work and in which 
output is expressed in terms of the percentage of the maximum of 
which the plant is capable. It will be observed that the high point 
of output for the day is not reacbed until the third hour of the morning. 
Although other factors than mere warming up are undoubtedly at work 
in such instances, that, too, contributes something to the total effect. 

The work curves just mentioned, which portray the course of output 
for moderately heavy work, do show a decrement over the course of 
the whole work period such that the final hour may be as much as 
10 to 15 per cent below the maximum. But not all work curves show 
such loss. In fact work curves for light, high-speed operations may 
portray a pattern just the reverse of these. For instance, the curves 


No. Units per 15 Minutes 
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shown in Figure 34, taken from Wyatt (724), tend to have their high 
points at the beginning and end of the period with a low level of output 
somewhere between these extremes. 


FIGURE 34 
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PN DIViIDUAL DLE DE REN CBS SEN CAP ACE DY sak 
CONTINUOUS WORK 


It is natural that people should differ markedly in their capacity for 
continued work, since the work process is found to involve so many 
of the bodily functions, each of which varies in efficiency from in- 
dividual to individual. The range of individual differences is as great 
in respect to work as in any other where measurements are available. 
Some persons seem able to maintain a work schedule that would be 
impossible for others. There are individuals who become exhausted 
after taking a few steps and who figure prominently in psychopath- 
ology. Figure 35 presents the work curves of four men who lifted a 
24-pound weight every two seconds by bending the arm at the elbow, 
each one continuing the work as long as he could. The vertical scale 
shows kilogrammeters of work done at each lift, and the horizontal 
scale indicates the number of separate lifts. Although the four began 
at about the same level of performance the best one did more than 
twice as much work as the others. All the men were in good health 
and had some previous training in the work. Strength, undoubtedly, 
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is an important factor in such a performance as this, yet many other 
factors, some of them mental, play an important part. 

In comparing the efficiency of individuals it is well to remember 
that there is useless as well as useful work, and that some persons do 
much more useless work per unit of useful work than others. As far 
as energy is concerned, the useless work is just as costly as the useful. 
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The person who worries or is otherwise emotionally upset, who works 
under high tension, who fidgets or keeps his whole musculature under 
strain while at work expends his energy needlessly. In selecting persons 
for a given type of work, therefore, it is not enough to determine 
the soundness and strength of the working parts, but it is necessary 
also to know something about their habits of work. 


PRONENESS TO ACCIDENT 


An individual peculiarity that has come to attract unusually wide 
attention is the proneness to accident. It has, indeed, become customary 
to speak of “accident prone” automobile drivers (44) (167), meaning 
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roughly those who have two to three times as many accidents as the 
average driver. The use of the term need not, however, be restricted 
to automobile accidents for it covers equally well the accident repeaters 
in industry. It will be futile to seek for any single cause for the be- 
havior of such individuals, although the hypothesis of Drake (146) 
is worth thorough testing in that it has the support of common sense. 
It is that individuals whose level of muscular reaction is above their 
level of perception are prone to more frequent and more severe 
accidents than are those individuals whose muscular reactions are 
below their perceptual level. In other words, the person who reacts 
quicker than he can perceive is more likely to have accidents than is 
the person who can perceive more quickly than he can act. Bingham (44) 
presumes a native factor to be found in mental dullness, emotional in- 
stability, and defects in the special sensory and motor mechanisms. He 
mentions also temporary conditions such as illness, lack of sleep, 
fatigue, worry, and anxiety leading to absent-mindedness. The data that 
have been reported on the effects of continuous work upon motor con- 
trol would lead one to expect increasing accident rate with increasing 
duration of work. And the additional fact of individual differences 
would lead one to expect great variability in the effect of work upon 
the control needed for avoidance of accidents. Properly controlled 
research should be able to tease out the effect of this so-called fatigue 
factor, and to determine its relative importance among other con- 
tributary circumstances. 


REST 


Continuous activity has been found to affect certain functions in the 
direction of a lowered level of achievement, interpreting the term 
achievement very broadly. Under properly controlled conditions output 
is reduced, satisfaction is diminished, and motor control is less ade- 
quate. The data presented in this chapter show, too, that where these 
effects of continuous work obtain, rest will tend to restore the achieve- 
ment to its pre-work level. This statement holds for output, feelings, 
and accuracy of control. 

One further assertion is commonly made, although it is less firmly 
established in evidence from research, namely that the more complete 
the rest the more thorough is the recovery. Recovery from the effects 
of work would, then, be most rapid and complete during a period 
of absolute inactivity. Such a state, however, can only be approximated 
but never attained since there is activity of some degree during every 
waking moment (342). Many of the muscles of the body are active, 
if in no other way than in supporting the body’s weight. Consequently, 
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all rest might be conceived as a change of activity in the direction of 
a reduced amount. Even during sleep there is not perfect rest, as the 
body movements and dream activity clearly show. 

Kleitman, Cooperman, and Mullin (343) have obtained records of 
normal sleepers by means of an elaborate recording system attached 
to a bed. They found normal subjects to make from thirty to sixty 
shifts of positions per night, with a period of about thirty seconds of 
activity per hour in units of five to ten seconds. These results confirm 
the earlier figures of Johnson (326). It will be granted, nevertheless, 
that sleep approaches more nearly to complete rest than does the 
normal waking state. It should be noted incidentally that Jacobson 
(311) finds it entirely feasible to establish in the waking individual a 
state of relaxation approximating that of sleep. Individuals differ in 
the ease with which they can induce the state of relaxation in them- 
selves, but apparently it can be learned by any one who will practise 
according to the program of Jacobson. 

The effects of rest may be taken at their face value or an attempt 
can be made to explain them. If this is done the explanation may be 
made on one or another level, psychological, physiological, or chemical. 
It is usual to explain them on the physiological level and to consider 
sleep as the phenomenon to be studied as it represents the maximal 
resting state. 

Practically all the physiological theories of sleep attribute its onset 
either to a diminution of available energy-producing materials or to 
an accumulation of the waste products of metabolism. The actual state 
of unconsciousness is variously accounted for (342). Studies that have 
been made of circulatory processes during sleep support the view that 
it is a period of repair. For instance, Shepard (560) found that the 
amount of blood in the cerebral blood vessels increased during sleep, 
suggesting the probability that the increased circulation makes for 
the effective repair of brain tissue. 

According to the waste and repair theory the amount of rest (sleep) 
that is needed would be a function of the amount of waste. This should 
differ not only with the kind and amount of the work done, but with 
the individual. Some persons seem to preserve the balance between 
waste and repair more perfectly than others, hence they need less 
rest and sleep. Thus rest periods in the midst of work to be most 
effective must be adjusted to the work and to the individual. 


7 


The Effects of Distraction upon 
Achievement: Noise 


The behavior of living organisms cannot be considered apart from the 
environment in which their reactions occur. Native endowment and 
training up to the moment of action lay the conditions and predispose 
for certain kinds of behavior, but the particular quality and amount 
of reaction that actually occurs depend upon the interaction of these 
forces. Environment is here used in a very broad sense and includes 
the envelope of air surrounding the body, as well as its clothing, the 
quality and quantity of the illumination, natural or artificial. It in- 
cludes the individual’s human and animal neighbors and all the stimuli 
that are playing upon his special senses. The list is, consequently, ex- 
tremely long, although the influence of many items in the list is too 
slight to be of practical importance. It is essential, however, to go be- 
yond the general notion that some environmental factors are good or 
bad, and to find out to just what degree one’s daily work and play are 
affected by them, and just which ones are vital enough to warrant 
efforts toward their control in particular circumstances. The search 
for means of increasing efficiency in business, in industry, and in the 
public schools, and for means of raising the level of general health 
and comfort has led to the investigation of some of these environmental 
forces, with interesting results. Noises, smoke, gasoline fumes, quality, 
quantity, and sources of light, temperature and humidity, the rhyth- 
mical alternation of day and night, and many others are objects of 
attack in research laboratories and in the field. Some of the more im- 
portant of these conditions will be examined in this and the succeeding 
chapters. 


ATTENTION AND DISTRACTION 


Distraction should be thought of as a form of attention. In every 
waking moment something is being attended to. And at every moment 
there is a great variety of objects competing for attention. These are 
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facts resting upon the nature of the inherited sensory and motor mech- 
anisms. It is equally natural that only one of these objects or a limited 
group of them should be attended to at one time and that attention 
should tend to shift from one of them to another. The objects which 
can be attended to are of the most varied sort. They may be expe- 
rienced by way of the distance receptors, the eye, the ear, and the nose, 
the sights, sounds, and odors of everyday life; or they may be objects 
in contact with the body, thus affecting the receptors in the mouth, 
skin, the muscles, and internal organs, bringing tastes, experiences of 
warmth and cold, contact of clothing, pains, sense of movement, and 
fatigue; or they may be memories or products of the imagination. 

Attention, by its derivation, means “to be drawn to” or “to be 
attracted to.” Out of all the complex of objects exerting their attracting 
power, one or a few of them will be the most effective and will be 
attended to. All the others then become potential distractors of the 
attention, in that they tend to draw the attention toward themselves. 
Thus, what is at one moment the object of attention may at another 
be a distractor. There is, therefore, no real difference between “at- 
tractors” and “distractors.” The distinction usually made is a kind of 
utilitarian one, namely that those objects that attract attention when 
one wants to or ought to be attending to something else are distractors. 
For example, when I ought to be studying, my neighbor’s good music 
is a distraction. When I want to read, the bright light on the wall is a 
distraction. But both the music and the light may cease to distract 
me and begin to attract me when I intend to pay attention to them. 
When at work at a rapidly moving and dangerous cutting machine, I 
may be distracted by memories of a foolish mistake of the evening 
before, or by the imagination of myself speeding over country roads 
in an automobile that I can never afford to purchase. A kind of moral 
distinction is also sometimes made between what I want to attend 
to and what I ought to attend to. The former are distractors and the 
latter attractors. It is not always safe, therefore, to think of distractors 
as unpleasant or undesirable from the point of view of the individual 
affected. Although it is necessary to understand these essential char- 
acteristics of distractions, it will suffice for the present to list as dis- 
tractors only those objects, feelings, memories, and ideas which tend 
to interfere with work. 

This struggle for attention implies more than a mere subjective 
conflict. Attention is inseparably bound up with adjusting movements 
and tensions that involve not only the muscles regulating the sense 
organs, but also the voluntary musculature, as indicated by respiratory, 
circulatory, and other organic reactions. Such muscular responses con- 
sume energy and lead to strain and weariness just like any other kind 
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of muscular work. In fact the conflict between antagonistic muscle 
groups is especially likely to lead to such effects because the parts are 
under a constant tension, even when no overt movement occurs. For 
example, if a flickering light source lies within the field of vision 
while one is reading, one set of muscles tends to turn the eyes toward 
the light and another tends to draw them in the opposite direction. 
In such a case the eyes may remain adjusted to the book, but the 
muscles will be under constant tension. Accurate measurement might, 
in this case, Show an unsteadiness of the eyes owing to the fluctuations 
in the success of the conflict. Tensions in other voluntary muscles are 
usually present and seem to give aid in directing the attention. 
Although evidence of such conflict is particularly clear in the case of 
vision (Chapter 8) it is, nevertheless, present in attention to any class 
of stimuli. 

If the average person were to be asked whether or not distractions 
of any sort are advantageous, his reply would most likely be that 
they are not, for the term distraction implies an interference or dis- 
turbance. Evidence could be adduced of the disturbing effects upon 
efficient work of an aching corn, an itching nose, an ill-fitting collar, 
a broken finger nail, the hum of conversation, or the rattle of a type- 
writer. Still, there is the opposite view popularly expressed in the 
saying that “a dog without fleas would die,’ and the testimony of 
persons who seem either entirely unaffected or even benefited by a 
limited amount of distraction. At the present time when a search 
is being made for causes of inefficiency, and when business offices are 
filled with clicking typewriters, when industrial plants are resounding 
with the noise of huge machines, and the streets are filled with the 
sounds of traffic, the question of the real effect of distractions is worthy 
of careful study. Whether the distractions be great or small, the prob- 
lem remains the same, namely, are distractions harmful and if so, 
why? 


ADJUSTMENT OF EFFORT TO TASK 


Experimental studies have tended to minimize the influence of most 
kinds of distraction. This conclusion has been reached by measure- 
ments of work products obtained under conditions that are distracting 
in comparison with conditions that are free from distraction. A peculiar 
difficulty is encountered in the interpretation of these studies. It is a 
matter of common knowledge that when conditions are made more 
difficult an individual will usually rise to the occasion and overcome 
the difficulty. Experimental evidence supports this belief. One prac- 
tically never exerts himself to the limit, either mentally or physically, 
so that there is a reserve of effort which may be drawn upon to over- 
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come obstacles (313). When motivation is built up, output of work 
will increase in nearly every instance and regardless of the kind of 
work. The use of such effort reserves ‘is responsible for the effect of 
incentives to action (Chapter 22), whether it be memorizing a poem or 
acquiring an act of skill. Disturbances in one’s environment may act 
as a stimulus or incentive to greater effort in order to overcome them, 
with the result that output of work does not decrease. 

The tendency to adjust behavior to the size of the task is one of the 
most interesting of psychological phenomena. A very simple case of it 
occurs in the size-weight illusion, in which the relative weight of two 
objects is estimated. One of these objects is large and the other small, 
but they are of exactly the same weight and similar in appearance. 
When lifted one at a time in the hand, the large one seems light and 
the small one seems heavy. It is not uncommon to have persons report 
that the small one is four times as heavy as the large one. There is an 
involuntary adjustment of the effort to the expected weight, with the 
result that the small one is lifted with relative difficulty and the large 
one with relative ease. In learning, similar adjustments are found to 
occur where it sometimes happens that a large task is learned better 
than a small one, because the small one is taken too lightly or the large 
one is taken too seriously. These may be thought of as cases of over- 
and under-adjustment. 


ADT UST MENT TO Py s TC Al. L.0°A D 


An adjustment of a somewhat different sort occurs in certain 
physical-work experiments. For instance, if a person is instructed to 
squeeze a hand dynamometer once with all his force, he will do a 
certain amount of physical work. If, however, he is required to make 
fifteen consecutive contractions with all his force, the first contraction 
will produce less work than when only one contraction is called for. 
The data * from seven subjects in an experiment of this sort show that 
when one contraction is required there is an average of 68 kilograms 
of pressure exerted, but when fifteen are called for there is an average 
of only 52 kilograms. Since the persons presumably “used all their 
force” in both cases, the difference is the result of an involuntary 
adjustment to the size of the task. The most striking evidence of such 
adjustments is to be found in the experiments of Morgan (437). The 
task consisted in exerting the “maximal effort” possible in lifting a 
weight which varied from 2,000 to about 6,000 grams (approximately 
4 to 13 pounds). The time required for lifting should increase at a 
known rate as the weight increases if the effort exerted remains the 


* A. T. Poffenberger (unpublished). 
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same. The dotted line in Figure 36 shows this increase in time that 
should have occurred with the different weights, whereas the solid lines 
show the changes in time that actually occurred with one group of 5 
subjects and with another group of 11 subjects. The horizontal scale 
indicates the weights and the vertical scale shows the lifting time in 
thousandths of a second. It appears, then, that the lifting time tended 
to remain constant; therefore the effort exerted must have been ad- 
justed to the size of the load, so as to keep the time fairly constant. 
An increase of 300 per cent in the load produced an increase in time 
of only about 16 per cent. 
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The tendency to adopt a certain rate of work regardless of the mag- 
nitude of the task is called by Morgan the “congenial pace.” It varies 
for different people, but all show the adjustment to some degree. 
Some tend to set a pace that is too rapid for their strength, whereas 
others adjust themselves far below their powers. The adjustment proc- 
ess was especially clear where the weight was gradually decreased. In 
several cases the decrease in force exerted was so considerable that when 
the weight was changed unexpectedly from 2,000 to 6,000 grams the 
force being used was not sufficient to move the weight at all. An inter- 
esting type of adjustment is described as follows: 


Subject Si, in his very first pull, made a score with the weight 6,220 grams 
of 100 sigma.* He threw himself into it with all his might. When it came up 
so quickly, he expressed his surprise that the weight was no heavier, and his 
next trial was 371 sigma. He was then told to do his best and pull all the time 


* Sigma is the symbol for 1/1000th second, now more commonly designated a milli- 
second, 
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as hard as he did in the first trial, but either he could not or would not, for 
his times ranged from 206 to 261 sigma. This again goes to show that a subject 
expends energy in proportion to the idea He has of the difficulty of the task. 


Subsequent research reported by Bills and Brown (41) has demon- 
strated that the “congenial pace” is not a simple and inevitable adjust- 
ment toward maintenance of a fixed time pattern as in Morgan’s study, 
or toward a given effort as in the author’s data (page 127). The set 
is rather a flexiblé adjustment which may owe its presence to a variety 
of conditions, such as the instructions of an experimenter, the presence 
of competition, a previous pace or schedule of work, or’ the mere 
knowledge that one is taking part in an experiment. The set may be in 
the direction of giving a maximal initial performance, of enduring over 
a long period, of maintaining uniformity of quality or quantity of 
output. One cannot predict just what the set will be in a given instance 
unless he is acquainted with the circumstances under which the work 
is being done. Thus Bills and Brown had subjects doing simple addi- 
tion problems with a set for one or another of four lengths of work 
period, one, two, five, and ten minutes. Although the data do not have 
a high degree of reliability, they found the initial performance (first 
quarter minute) to increase with length of task, and the decrement 
during the first minute to increase with length of task. 


MEASURING THE EFFECTS OF DISTRACTIONS 


Such evidence as has just been presented makes it obvious that the 
effects of distractions cannot be safely measured in terms of output 
of work alone if one is really interested in the efficiency of the per- 
formance. Doing one’s best, instead of being a fixed quantity, seems 
to be surprisingly variable. If a given level of output is maintained upon 
the introduction of some distracting influence there may or may not 
be a change in efficiency. 

Where there is a falling off in output upon the introduction of “dis- 
turbances,” the findings should be taken as evidence of a decreasing 
efficiency. Adjustments cannot entirely overcome the resistance in every 
case, so that a residue of effect will sometimes manifest itself. In the 
curves of Figure 36, there is not a 100-per-cent adjustment of effort 
to increase in weight, although if one estimated the load in terms of 
the time required to lift he would make a very serious error, indeed. 
Furthermore, the adjustment is not always immediate, and under some 
circumstances may develop rather slowly. This is clearly demonstrated 
in the adaptation to changes in industrial working conditions, where 
an adequate adjustment may require as much as five or six months 
(Chapter 23). 
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What should be the ultimate measure of the effect of distractions? 
The fundamental problem is one of cost in relation to output. A dis- 
tracting noise that one apparently disregards by an added effort so as to 
keep up a normal flow of work may still be detrimental, if it is using 
additional energy. A useful measure of distraction would, then, be one 
directly in terms of energy consumed. It is possible, however, to ap- 
proach the problem in a somewhat less laborious fashion. If overcoming 
distractions means using additional energy, how is this energy used? 
The extra work must consist either in the activity of mechanisms tend- 
ing to inhibit the response to distraction, or in the increased activity of 
other mechanisms. The latter manner of consuming energy may be 
detected by looking for accessory muscular movements in the presence 
of the distraction. 


MEASURING ADJUSTMENT IN TERMS OF 
ACCESSORY MOVEMENTS 


Morgan (437) found just such evidences of extra effort. He studied 
the effects of noises upon work requiring a high degree of attention 
and little susceptible to improvement from practice, and carried his 
tests over a fairly long period of time. Moreover, he attempted to 
measure the economy of the work as well as mere output. His findings 
are applicable, therefore, to experience with disturbances in everyday 
life. The work performed by his subjects consisted of a kind of transla- 
tion of letters into numbers or numbers into letters by way of a code 
that varied in complexity in different sections of the experiment. Out- 
put was measured in terms of the time required for translating a given 
number of units of work, and the accuracy of the translations. Effort 
was measured in terms of the character of the breathing, the rate of 
breathing, and the amount of pressure exerted upon the keys which 
were struck in recording the translations. Additional measures were 
attempted but were found too difficult to control under the circum- 
stances. The noises came from a great variety of electric bells and buzz- 
ers, the largest being an eight-inch fire gong. A series of six phono- 
graph records was also used at times. 

Figure 37 gives a graphic picture of the effects of the noises, and 
from it a number of important facts may be noted. The vertical scale 
indicates seconds of time required for a unit of work whereas the 
horizontal sections indicate the alternately quiet and noisy periods. In 
the quiet periods is shown the speed of the last forty reactions, in 
sets of ten, immediately before the noise is introduced, and in the noise 
periods is shown the speed of the first forty reactions immediately after 
the noise is introduced. The records of only four subjects are given 
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as samples. In the case of every person, the introduction of the’ noise 
slows the translating time. Recovery from this is rapid, however, so 
that the speed soon equals that of the quiet period. In three of the four 
cases shown, the speed at the end of the noise period is greater than 
at the end of the preceding quiet period. When the second quiet period 
begins, that is, after the noise has ceased, the speed of two of the sub- 
jects is decreased, showing that the shift from noise to quiet is dis- 
turbing for a few moments for some persons. When noise is introduced 
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the second time, the disturbance is again evident and the recovery rapid. 
Three of the four cases again show a faster speed at the end of the 
noise period than at the end of the preceding quiet period. The records 
of errors show no inferior grade of work during the noise and are too 
few to have any significance. 

Concerning the results from eight persons subjected to this experi- 
ment, four of whom are charted in Figure 37, the author says: 


At first thought it may seem to follow that a noisy condition is more favorable 
than a quiet one. If six out of the eight make a better time during noise than 
before the noises were introduced, and if six out of eight make slower time 
after the noises stop, might it not follow that noises have a dynamogenic effect, 
spurring the subject to increased activity? This might be a legitimate conclusion 
were it not for the initial retardation at the beginning of the noise periods. If 
the influence were one of simple dynamogenesis, it does not seem plausible that 
the first effect should be one of interference. If a motor is going at a certain 
speed and more current is turned on, it does not first stop or slow down and 
then take on speed and exceed its former motion, unless the direction of the in- 
creased current is reversed. 

It is not, therefore, a legitimate interpretation of the data to ignore the slow- 
ing effect or pass over it lightly and say that in general the effect of noise is a 
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stimulation; just as it would not be a proper treatment of the data to average 
the whole period together and conclude that the noise had no effect. 

After giving each feature of the results due weight we do not conclude that 
a noisy condition is just as conducive to good work as a quiet one. Our work 
thus far has simply served to show that noises have some effect upon work, 
and that the effect is a complex one. 

The production curves should now be checked against the curves 
suggesting excess energy expenditure in order to see whether the ad- 
justment to the noisy conditions involves additional cost. For this 
purpose the production records of all subjects are averaged and these, 
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with all the energy measures, breathing quality and rate, and key pres- 
sure are reduced to a common standard. The data thus combined for 
all but the breathing rate are shown in Figure 38. The vertical scale 
represents the common standard for all measures,* and ranges from zero 
to twelve. Along the base line are shown in succession three quiet 
periods, seven noise periods, and two quiet periods. The noise periods 
represent the combination of bells and buzzers and the six phonograph 
records in the order in which they were presented. 

The output record (in terms of time per unit of work) shows a dis- 
turbance at the beginning of the noise period with a gradual adaptation 
and improvement in speed during the series of disturbances. The key 
pressure records, on the other hand, show that greater effort was ex- 

* The average relative position of any one noisy or quiet condition among the 
twelve conditions of the experiment. The noisy conditions were: (1) mixed noises; 
(2) phonograph record of concertina solo; (3) phonograph record of ocarino solo; 


(4) phonograph record of humorous dialogue; (5) phonograph record of humorous 
monologue; (6) phonograph record of tenor solo; (7) phoncgraph record of bass solo. 
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erted throughout the noise period than in either the second or third 
quiet period, with the greatest effort at the beginning of the noise 
period. The tension measured in this way is greater with the harsh 
noises than with the phonograph records. The breathing curve gives 
evidence only of the degree to which the breathing is disturbed through 
articulation, and shows, therefore, the extent to which this aid to atten- 
tion had to be used to resist the noise distractions. The rising curve 
shows that most of the persons did not discover the value of this aid 
at once, but hit upon it gradually. The curve reaches its maximum in 
the middle of the noise period. When the quiet period follows the 
noise period, the key pressure is reduced and the breathing shows 
absence of articulation. 


MEASURING ADJUSTMENT IN TERMS OF 
ENERGY EXPENDITURE 


The indirect evidence which Morgan found for excess energy expendi- 
ture under noise distraction suggests the need for more direct evidence 
in terms of metabolic cost. Several studies of the sort have been re- 
ported. Laird (354) measured the energy cost of typing under noise 
conditions simulating those of the usual busy office by the technique 
illustrated in Figure 31. Part of the time the hard plaster walls of 
the laboratory were covered with a sound deadening material presum- 
ably absorbing about 50 per cent of the reverberation, and part of the 
time they were left bare. In the former case the metabolic rate was 
52 per cent above the resting level, and in the latter it was 71 per cent 
above the resting level. The difference of 19 per cent was attributed 
to the reduction in noise level through the sound absorbing walls. So 
far as output of work was concerned there was an increase in speed 
per letter written of 4.3 per cent when the noise level was reduced. 
Without inquiring into the significance of a saving in energy of 19 
per cent, the results, in conjunction with the change in output, do show 
a tendency to meet the adverse working conditions with an increase in 
energy expended. 

Vernon and Warner (665) in seeking to develop a test for distrac- 
tion measured both output of work and oxygen consumption in the 
course of reading and arithmetical computation under noise and quiet 
conditions. Their results on output confirmed those of Morgan that 
every type of noise or music, from a phonograph, metronome, bells, or 
a combination of sources, reduced somewhat the time required for a 
given amount of work. Metabolism measured in terms of cubic centi- 
meters of oxygen absorbed per minute showed an increased absorption 
over resting of about 1 per cent for reading with noise and about 5 
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per cent for arithmetical work with noise. The combined records of two 
subjects taking part in this experiment are shown in Figure 39. It 
appears from these curves that whereas metabolic cost of the noise is 
greater than the final quiet period, it is actually less than the first quiet 
period. Vernon and Warner accepted the former as the better base 

from which to calculate the 
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Harmon (241) also studied 
the metabolic cost of doing mental work such as adding columns of 
figures in a quiet room, in a room where the noise from a large number 
of typewriters was reproduced by way of phonograph records, and 
where the noises of a busy city were similarly reproduced. When the 
noises were first introduced there was a temporary reduction in output 
of work and in accuracy accompanied by an increased metabolic rate 
per unit of work done. This is what one would expect from the work 
of Morgan and of Laird. It has been further confirmed by Poffenberger 
and Rounds * using the same setting as Harmon but with the intro- 
duction of certain additional controls. 

Upon the expectation that the increased metabolism during work 
under distracting circumstances would result from increased muscle 
tensions, Davis (128) undertook to look directly for evidence of such 
tensions in the presence of noise. His findings are illustrated in Figure 
40. His eighteen subjects did no specific mental task, but sat either 
in quiet or noisy surroundings. First there was a five-minute quiet 
period followed by two minutes of noise, then two minutes of quiet, two 
minutes of noise, two minutes of quiet, and two minutes of noise. 
Muscle action potentials of the forearm served as the indicators of 

* A. T. Poffenberger and G. H. Rounds (unpublished). 
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tension. The curves of the figure represent such action potentials taken 
at the end of the third, fourth, and fifth minute of quiet, at the onset 
of each noise, and at the end of the first and second minute of each 
noise. Thus reading along the base line, one sees the three samples 
during quiet, then a sample at the beginning of the noise, and the two 
other samples at the end of the first and second minute. This is followed 
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by one sample during quiet. This cycle is repeated twice. The experi- 
ment was run on five successive days and these are shown on the 
chart. Only the curve for the first day should be noted at this moment. 
It shows a sharp increase in action potential level at the onset of the 
noise in each instance. Here then is direct evidence of an effect of noise 
in a response of the peripheral muscles, along with which one might 
well expect an increase in the metabolic rate. These expectations are 
confirmed by Freeman (182) who measured output, metabolic rate, and 
muscle tension, and who found a decrease in accurate solution of prob- 
lems, increased metabolic rate, and increase in muscle tension under 
noise stimulation. 


IS INCREASE IN EFFORT ESSENTIAL IN ADJUSTMENT 
TO DISTRACTIONS? 


The experiments of Harmon and of Poffenberger and Rounds were 
continued over many days and the most striking finding of both investi- 
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gators came from a comparison of results from day to day and from 
week to week. It was found that both the reduction in output and the 
increase in energy cost were only temporary and that in a surprisingly 
short time the worker returned to a normal output and normal cost per 
unit of work. The curves of Davis for successive days given in Figure 
40 show a similar adaptation. Although it is difficult to follow with the 
eye all the points on the separate curves, each day has high points dur- 
ing noise which are lower than those for the preceding day. There is 
a striking difference in level between the first and the fifth day. Still 
more striking perhaps is the change within a given day. The greatest effect 
of the noise is immediate. On the first day the peaks of the third cycle 
are much lower than those of the first or the second cycle. 

One is thus faced with the question as to how distractions are ‘“‘met”’ 
or adjusted to and whether the adjustment is always costly to the organ- 
ism. To put the matter in still another way, do distractions really 
create inefficiency ? 

Introspective reports taken during the distraction studies may throw 
light upon the problem. Distractions have generally been defined in ob- 
jective terms. A noise is produced while one is working at arithmetic 
problems, lights are flashed while one is listening to words to be mem- 
orized, high atmospheric temperatures are introduced while one is judg- 
ing the quality of compositions. Are they distractions? Strictly speak- 
ing they are distractions or distractors only if they distract. Many of 
the introspective reports show that when the objective conditions for 
distraction are present, the subject is not distracted. He may say that 
he “paid no attention,” he “was not bothered,” or he did not “notice 
the supposed disturbers.” In such cases no increased effort seemed to be 
necessary and the output, as would be expected, was normal. 

To account for the fact that distractors sometimes do not decrease 
output of work, and may even increase it, by saying that distractions do 
not distract is merely raising another question that demands an answer. 
Why do environmental conditions that are called distracting not dis- 
tract? How can the organism “not be bothered” or just not pay atten- 
tion? One suggestive bit of evidence to meet these questions comes 
from the research of Davis, just described, in which action potentials 
decreased during a five-day distraction experiment. Whether such 
changes in muscle tension as he recorded are causes or consequences 
of the adaptation cannot be stated definitely at this time. But if the 
former can be shown to be the case, then it would be a good guess that 
the peripheral sensory mechanisms together with the voluntary muscu- 
lature taking part in the sensory adjustment process performed a pro- 
tective function against distractors. By a reduction in tension (re- 
laxation) they would transmit the otherwise disturbing stimuli at a 
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reduced level of intensity, a level too low for effective competition with 
more favored events. 

If the tentative explanation just given seems to be weak or faulty, 
another is available that is almost exactly opposite in its implications. 
It may be introduced by the observation that not all conditions of dis- 
traction are resolved by ignoring them, or by not being bothered. The 
effort clearly demonstrated by Morgan is the response more commonly 
noted, particularly at the onset of the disturbance. Thereby the subject 
seems somehow to keep his performance to a prescribed level, or, in 
attempting to do so, exceeds it. 


UTIDITY OF EFFORT 


What is the utility of the added effort in maintaining a level of 
achievement or in raising that level? Is such effort merely the sub- 
jective experience of wasted energy? The answer is not immediately 
obvious from a casual examination of the accessory mechanisms that 
are thus brought into action. It is the old physiological and psychologi- 
cal problem of dynamogenesis, but some light is being thrown upon it 
by current researches. The work of Freeman (185), who measured 
the specific tension patterns in groups of muscles by means of mechani- 
cal levers, and that of Jacobson (310) and Davis (129), who measured 
muscle tensions in terms of action currents, establish without question 
the existence of the tensions during effort. The work of Bills (40) and 
of Block (49), who deliberately induced muscle tensions in the course 
of mental work and measured their effects upon performance, gives 
quantitative evidence of the reinforcement that may thus be produced. 
And the work of Hartmann (245) (246) and others (206) (537) in 
their demonstration of the increase of subjective intensity of certain 
sensory experiences as a result of the simultaneous stimulation of other 
sense organs gives a hint of the possible mechanism of reinforcement 
in the presence of sensory distractors. If the stimulation of other sensory 
mechanisms raises the subjective intensity level of those experiences 
mediated by the sense having dominance at the moment, the latter 
should thereby become the more effective. In certain favored circum- 
stances, therefore, the expected consequence of so-called distractors 
should be an increase in the efficiency of behavior. Are these favored 
circumstances to be found in the states of muscular tension such as 
those whose effectiveness has been demonstrated by Bills? 

Two types of explanation for the meeting of distractions have now 
been offered: one was derived from introspective reports of certain sub- 
jects who were not distracted and from the study of the process of 
adaptation to distractions showing a reduction of muscle tensions with 
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time; and the other derived particularly from the study of that period 
immediately following the onset of a distraction and showing a rein- 
forcement by ‘way of the activation of accessory mechanisms. These 
two views, seemingly antagonistic, may be tentatively reconciled in 
either one of two ways. 

The whole complex process of reacting to competing stimuli may be 
conceived as a process of sensory conditioning. Cason (95), after de- 
termining the subjective intensity of certain visual and auditory stimuli 
when presented separately, gave his subjects what he called a condi- 
tioned response training. This consisted in “evoking simultaneous visual 
and auditory responses a large number of times.” Before the training, 
a stimulus affecting either one of two senses had the effect of increasing 
the subjective intensity of the other, thus supporting the findings of 
Hartmann mentioned above. “But after the conditioned response train- 
ing, a stimulus affecting one of the two senses had the effect of decreas- 
ing the intensity of the other simultaneous sensory response.” Thus, our 
two supposedly conflicting interpretations would seem merely to cover 
the two stages of an adjustment process, the first a reinforcing and the 
second a weakening one. There would remain to be explained just why 
in the first case the “appropriate” stimulus would be reinforced and 
why in the second case the distracting stimulus would be weakened. 
However, one need only appeal to the concept of “dominance” as elabo- 
rated by Razran (512) to account for such selective action in the 
phenomena of conditioning. 

Or one may accept the increased tensions noted by Morgan as au- 
thentic and interpret the reduced tensions demonstrated by Davis as a 
shift of tensions to new muscle patterns with a reduction of tension 
only in those muscles on which measurements were at the time being 
made. The decreasing metabolic cost as adaptation to the distraction 
progresses would indicate merely that the later tension patterns were 
less extensive or less complicated patterns or functioned more economi- 
cally than the earlier ones. The tension patterns would shift but would 
never disappear. There is evidence for such shifts of pattern in the 
experiments of Freeman (185) and of Jacobson (310). And the data of 
Jacobson give some support for the view that a tension pattern is always 
present during mental activity, since such activity is reduced to a mini- 
mum during a state of muscular relaxation. 

The research of Bagchi (22) upon the adaptations of brain patterns 
to continuous and repeated sensory stimulation may have some bearing 
upon a possible interpretation of our findings if only to prevent the 
drawing of too hasty conclusions. He found, in the first place, that only 
46 per cent of the first presentations of sound produced any change 
in the brain wave pattern, and in the second place there is an adap- 
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tation process as a consequence of which the pattern quickly returns 
to normal in the presence of the continuing or intermittent stimulus. 
After disposing of the view that the adjustment of brain waves is to be 
attributed to the adaptation process within the neural elements in- 
volved, Bagchi concludes: 


All these considerations would lead one to conclude that the arrival of nerve 
impulses from the peripheral mechanism at the brain is not the only important 
factor in reducing the-brain waves. The cause of the variation lies in how and 
when the peripheral impulses strike the brain. It appears that the particular 
location or state of the whole cortex, or rather a complex pattern of the organism 
with its physiological and psychological components, determines whether or how 
much of the influence of the incoming stimuli is going to be admitted, modified, 
or thwarted. 


THE EFFECTS OF NOISE UPON EFFICIENCY 


This long and perhaps tedious discussion has been necessary in order 
to prepare an adequate answer to such a very simple question as “What 
is the effect of noise upon efficiency of work?” For a casual search of 
the literature brings one first to the research of Morgan which shows 
that noise effects cannot safely be measured in terms of change in out- 
put. The phenomena of adjustment come at once to the foreground 
and lead to the search for a real measure of distraction. The inevitable 
conclusion seems to be that no stimulus in itself can be called a dis- 
tractor. Whether or not it will distract depends upon the characteristics 
of the organism that receives it (295). And even if it is at one moment 
a distractor, the extent to which it shall continue as such depends upon 
the stimulus-organism relationship. Not only are there the usual differ- 
ences that are to be expected from individual to individual, but within 
the individual there are variations from stimulus to stimulus and from 
moment to moment in reaction to the same external situation. These 
statements are borne out by data from the survey of Weston and 
Adams (697) who charted the output of a group of ten weavers, over 
a period of twenty-six weeks. On thirteen alternate weeks the weavers 
wore ear plugs that reduced the noise level from 96 decibels to 87 
decibels, and on the remaining weeks hearing was unimpeded. The 
authors report an average improvement in personal efficiency of 12 
per cent from the reduction in noise level. Individuals, however, gave 
widely varying records. Moreover, the effect upon output could not be 
inferred invariably from the introspective reports of the sensitivity or 
immunity to the noise. Figure 41 gives the contrasting average daily 
records of two workers whose introspective reports did accord with their 
output. The solid line in each case gives the subdued noise output and 
the broken line the noise output. Worker B said noise disturbed her, 
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FIGURE 41 
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whereas worker L said it did not. For the former the quieter period 
gave consistently better performance, while for the latter there was no 
consistent difference between the two noise levels. 


In spite of the uncertainties of prediction just indicated, a few facts 
are worth noting: 
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1. It should be remembered that the experiments that have been 
quoted do not cover long periods of cpntinuous noise such as one finds 
in numerous industrial plants and business offices. What the wear and 
tear under such circumstances would be must be left largely to specu- 
lation. 

2. In general those stimuli are most disturbing that affect the sense 
organs that are directly involved in the work, rather than relatively 
inactive organs (164). Thus if one’s work involves constant conversa- 
tion or constant use of the telephone, a high level of noise would be 
equivalent to a certain degree of deafness. It would lower the efficiency 
of hearing. 

3. The disturbing effect of noise tends to be directly related to its 
suddenness or unexpectedness (37). One must say that this only tends 
to be the case, however, because there are occasions when the expected 
sounds, as those occurring at a regular rhythm, are the more disturbing. 

4. In general it would seem that stimuli that are meaningful carry 
the greatest distracting power because one is drawn to attend not 
merely through the intensity but through the quality of the experience 
(353) (437). However, there seem to be exceptions to this statement, 
notably in those cases where students can do intense mental work in 
the vicinity of a blaring radio. Instances have even been reported in 
which they complained of inability to study when their radios were out 
of order. 


PRE PERE CTS OF MUSIC UPON PERFORMANCE 


Such meaningful stimuli as have been used in the study of distrac- 
tion are more properly called sounds than noises for they may com- 
prise music and the spoken word as in conversation. The literature 
upon the effect of music usually emphasizes its facilitating influence, 
for music has been used to incite to action since the time of the early 
Greeks. Instances will readily come to mind such as the use of the 
marching music of military bands and the rhythmic songs of laborers 
(137). The whole question of the reinforcing power of music has re- 
cently come to the fore with the increasing ease of the reproduction 
and amplification of sound. One frequently reads reports of the use of 
music delivered over a public address system for increasing the output 
and satisfaction of dock workers, industrial laborers, and of office em- 
ployees. The expectation of beneficial results rests mainly upon the 
belief that boredom is owing to the consciousness of uniformity and 
repetition, so that whatever will “take the mind off” will reduce the 
boredom. It should be noted, among other things, that the activities 
most commonly reported to be reinforced by music are the motor 
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processes of industrial operations in which auditory components are 
lacking or are at a minimum. Wyatt and Langdon (726) tested the 
effect of music upon such an operation. It was the making of paper “snap- 
pers,” the completion of each one requiring about thirty seconds. The 
output of twelve young workers was recorded at fifteen-minute inter- 
vals during the day. Five morning conditions were tested over a period 
of ninety-five days as follows: Thirty days without music; then fifteen 
days with seventy-five minutes of music in one single session; then 
fifteen days with thirty minutes of music followed after a half hour 
by forty-five minutes of music; then ten days with four thirty-minute 
periods at half-hour intervals; and finally twenty-five days without 
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music. The data for the whole experiment are set forth in Figure 42. 
The solid line gives the average hourly output of all subjects for each 
day, whereas the broken line gives the weekly averages. The music, 
produced by a phonograph, increased the average output, but the 
amount varied. The largest increase, 6 per cent, resulted from morning 
music; the smallest, 2.6 per cent, from one period each in morning and 
afternoon; and an intermediate change of 4.4 per cent from four 
periods in the course of the day. Although the averages show consistent 
improvement from the music, individuals differed in their reaction to 
it. The majority of the workers benefited, but there were several who 
were either not affected at all or were affected adversely. These results 
are consistent with the findings of others concerning distractions. 
Humes (301a) studied the effects of phonograph music upon the out- 
put of eighty-eight female assemblers of radio tubes over a period of 
many weeks. His interest was focused upon the scrappage rate and its 
correlation with the presentation of slow music, fast music, mixed pro- 
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grams of slow and fast music, and no music at all. It should be noted 
that the experiment was conducted in a plant where it had been cus- 
tomary for years to furnish music regularly during the day. Both slow 
and fast music showed less scrappage than the absence of music or 
than mixed programs. Other results were less clear-cut, the mixed 
programs, for instance, making for improvement only when certain 
tube models were being assembled. Employee morale was reported to 
be higher with music than without it. The author exercises com- 
mendable caution in interpreting his results, pointing out reversals of 
effect, the specificity of the effect, and also the possibility that non- 
musical factors might have influenced his results. 


OTHER DISTRACTING INFLUENCES 


In addition to noises, two other sources of distraction have been 
rather extensively dealt with in business and industry, namely, visual 
distractions arising from defects in the system of illumination and from 
the presence of polished surfaces of desks and machines, which reflect 
light; and ventilation distractions arising from the discomfort of hot, 
cold, and humid atmospheric conditions. In so far as the effects of poor 
lighting are not limited to eyestrain and its consequences from condi- 
tions unsuitable for the needed acuity of vision, they are probably the 
effects of the distracting power of poorly distributed lights. And in so 
far as ventilation conditions do not produce a direct organic effect 
showing itself in loss of appetite and weakened physical condition, 
they also are reducible to the distracting influence of bodily discomfort. 
These matters will be discussed in the following chapters and their 
influence demonstrated in laboratory and field studies. 

There is one other source of distraction which is not found in the 
external environment. It lies rather in the realm of memory, imagina- 
tion, and day dreams of the individual. For whenever the mind at work 
tends to be drawn off into ‘wool gathering” excursions it is suffering 
distractions just as real as if it is attracted to a loud sound. Such dis- 
tractions will be examined in a later chapter on Monotony. (Chap- 
ter 10.) 

It seems scarcely worth while to attempt to catalogue other dis- 
tractions, in the light of our analysis of distraction at the beginning 
of this chapter. They are so much a product of the interaction of the 
individual and his working conditions, rather than a characteristic of 
the objective situation, that a distraction in one set of circumstances 
turns out not to be a distraction in another set of circumstances. 

The practical rule would seem to be that, owing to the uncertainties 
of predicting results, where work of high quality or in large quantity 
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is to be done the environment should be as free as possible from distrac- 
tions of all sorts. In certain industries where efficiency methods have 
been introduced, not only such simple distractions as lights and sounds, 
uncomfortable and ill-suited clothing have been eliminated, but more 
complex mental distractions such as fear of accident have been removed 
by safety appliances, fear of sickness by introduction of methods of 
sanitation, fear of leaving dependents unprovided for by the introduc- 
tion of insurance schemes. If the reports are to be accepted, efficiency 
is increased by these means. The rule will apply not only to highly 
organized industries, but the individual may find means of eliminating 
from his own environment many apparently slight distractions which 
in the course of weeks or months might conceivably make a consider- 
able drain upon his energy. 


8 


The Influence of Environmental 
Conditions: Illumination 


The illumination under which people live and work is one of the 
most insistent of the many factors affecting their efficiency and com- 
fort. Its significance is growing every year, with the increase in in- 
dustrial operations calling for speed and fine visual control, with the 
increase in volume of reading matter and its accessibility to all people, 
and with the phenomenal proportions of the motion-picture audience 
in the United States. Along with the increasing demand upon the eyes, 
there has gone a chain of improvements in artificial lighting that have 
tended to encourage the use of the eyes under more and more hours 
of artificial illumination. This last fact constitutes a problem in itself 
since daylight illumination without special efforts for its control is the 
more likely to be satisfactory. The distressing disclosures concerning 
the state of the vision of the population, estimated from the Selective 
Service sample, calls renewed attention to the need for discovering the 
causes of visual defect. Whether the causes are found to reside in ex- 
cessive use of the eyes, or merely excessive use under poor conditions 
for seeing, it is necessary to seek optimal conditions of illumination 
wherever artificial lighting is necessary. 


PSYCHOLOGICAL PROBLEMS OF ILLUMINATION 


Illumination poses a variety of research problems, some of which 
have been answered through careful experimentation and some of 
which are still unanswered. All of these problems have psychological 
angles to them and many of them have been investigated by psycholo- 
gists (175a). The acknowledged importance of human satisfaction in 
adequate adjustment (Chapter 24) directs attention to the feelings of 
discomfort and the sense of effort from work under poor illumination. 
Then there are the general physical and mental effects that are at- 
tributed to eye-strain. Finally, there is the discovery of the psycho- 
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logical factors that must be allowed for in measuring visual reaction 
under experimental conditions, and which have been discussed in 


(Chapters 7s 


CHARACTERISTICS OF THE VISUAL MECHANISM 


Effectual lighting methods are conditioned by certain characteristics 
of the visual mechanism, characteristics that are innate and conse- 
quently common to all human beings. A description of these charac- 
teristics will clear the way for a discussion of illumination problems. 
First among these conditions is the natural tendency to turn the eyes 
toward bright objects in the field of vision so that the light shall cast 
an image upon the center of vision, which is the region for clearest 
seeing upon the retina. This turning of the eyes is synonymous with 
visual attention; it appears soon after birth and is one of the first 
signs of the infant’s attention to its surroundings and its discrimina- 
tion of objects. Not only does it appear early, but it is never completely 
outgrown. The actual movements may be inhibited, not, however, by a 
failure of the muscles to contract, but as a result of the voluntary con- 
traction of antagonistic muscles. Any attempt, then, to prevent this 
visual act of attention, if it succeeds at all, requires extra muscular 
effort voluntarily controlled and consumes energy. The turning of the 
eyes should be understood to include both convergence and divergence 
in shifting the gaze from far to near and vice versa, as well as turning 
both eyes from side to side. 

The second important characteristic of the visual mechanism, and 
one that is closely related to the first, is the nature of the sensitivity 
of the retina to light. The main point to be noted is that the retina 
differs considerably in sensitivity in its different parts. It is commonly 
supposed that, because one can see most distinctly when looking 
directly at any object, the part of the retina thus concerned, the so- 
called center of vision, is also the most sensitive. This, however, is not 
the case, for the region around the central one is much more sensitive 
to variations when the level of light intensity is low. The difference 
may be described by saying that the peripheral parts of the retina are 
adjusted for dim or weak lights, whereas the center of the retina is ad- 
justed for bright lights. So true is this that the center of vision with which 
one sees best in bright lights is practically blind in dim light, and the 
peripheral parts are used for vision in its stead. This rather striking 
fact may escape our observation, yet a very simple experiment will at 
least give an indication of it. If one watches for the stars to appear 
as darkness descends in the evening, he is surprised to discover them 
first out of “the tail of his eye’—that is, he sees them first in indirect 
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vision, or with the sensitive peripheral region of his retina. What are 
the consequences of this adjustment of the peripheral retina for very 
weak lights? Every one knows the unpleasant effects experienced upon 
coming from darkness into very bright light, a temporary blindness, or 
if not that, an uncomfortable glare which rather quickly disappears. 
Even more exaggerated glare effects are produced when localized bright 
lights fall upon these sensitive peripheral regions of the retina. 

A third characteristic of the eye is the tendency of the accommoda- 
tion mechanism always to adjust itself so as to see clearly or focus 
properly upon the object which is being looked at or attended to. So, 
just as there is a tendency to turn the eyes toward a bright object 
in the visual field, so is there a: tendency to focus upon it in order to 
see it clearly. This is either a native reaction or it is acquired extremely 
early in life, and is almost impossible to overcome, as any one knows 
who has tried to learn to fixate a given near object while attempting 
to pay attention to another more distant object. There is thus a con- 
stant conflict between the tendency to accommodate for the object of 
involuntary attention and the object voluntarily looked at. 

A fourth characteristic very closely associated with the third is a 
tendency to adjust the size of the pupil of the eye according to the 
distance of the fixation point. The greater the divergence of the eyes in 
order to look at a distant object the larger the pupil becomes, and 
the nearer the object fixated the smaller the pupil becomes. In fact, 
convergence, divergence, accommodation, and expansion-contraction 
of the pupil are all so intimately united in function that when any one 
of the three responses occurs the other two will occur in sympathy 
with it. 

A fifth characteristic is the contrast effect produced when neighbor- 
ing parts of the retina are stimulated with lights of different intensities 
or colors. For instance, when a dark and a light object are viewed side 
by side, the white looks whiter and the black looks blacker than if 
seen alone. In a word, the contrast effect is always in the direction of 
the greatest opposites, a light object inducing a dark by contrast. 
This phenomenon is especially pronounced upon the peripheral parts 
of the retina, hence a bright object seen in an otherwise dark field 
has its brightness enhanced and an uncomfortable glare is produced. 

Whatever makes for blurred vision will set this interlocking mech- 
anism into activity. One of these conditions is improper illumination 
which results in low visual acuity. Another condition, of which the gen- 
eral run of people are more aware, is the blurred image on the mo- 
tion-picture screen resulting either from improper focusing of the 
projector or from one’s sitting too near the screen. The useless striving 
for clear vision is, according to Ferree and Rand (172), the cause 
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of eye strain, which frequently “leads rapidly to fatigue and exhaus- 
tion, to deformities slight in their physical magnitude but great in their 
functional importance, to inflammation and congestions, and to hyper- 
tensions and other conditions not found in a healthy eye.” 

This very simple statement concerning visual function should pro- 
vide the minimum of information upon which to examine the facts of 
illumination. These facts will first be concerned with the amount and 
kind of illumination necessary for clear and effective vision under 
various circumstances; and, second, with the probable distracting 
power of variations within the visual field created by uneven distribu- 
tion of the illumination. 
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Every estimate of the amount of illumination needed for satisfactory 
vision must be prefaced with the statement concerning individual dif- 
ferences in visual response. For the differences among people in this 
respect should be expected to be as great as in any other realm 
of behavior. Ferree and Rand (172) have emphasized this much neg- 
lected aspect of vision by stating the respects in which individuality 
should be sought, by devising instruments and techniques for meas- 
uring them, and by providing some data. They consider the following 
variables especially pertinent for determining the optimal vision for 
any person: 


(a) His preferred intensity of light; (b) his range of toleration for intensity 
for comfortable use of his eyes for the work he is most accustomed to do and 


for different types of work; (c) his susceptibility to glare; and (d) his need for 
color correction. 


As an illustration of the magnitude of the individual differences to be 
expected in these respects, the data provided by Ferree and Rand for 
the upper limits of light intensity for comfortable reading are given 
in Table 16. They are derived from the measurement of 550 normal 


TABLE 16 
RANGE or THE Upper Limits or IntENstry ror COMFORTABLE VISION * 
Foot-Candles of Light Percentage of Subjects 
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* From C. E. Ferree and G, Rand, “Good Working Conditions for Eyes,’ Person, J., 1936-37, 15, 339 
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persons ranging in age from 10 to 77 years, who read a page printed 
in ordinary 8-point type. Examinatjon of this table shows that less 
than 10 foot-candles of light is adequate for 13 per cent of the group, 
whereas 14 per cent require more than 40 foot-candles. Ferree and 
Rand place the normal range between 10 and 30 or 40 foot-candles. 
Values below or above this range would be considered signs of hypo- 
or hyper-sensitivity. There may be some hazard in accepting such an 
extent of individual differences as covering all the variables mentioned 
by Ferree and Rand, but it will have to suffice until other data become 
available. 


THE DETERMINATION OF ILLUMINATION NEEDS 


All published statements of the illumination needs for various kinds 
of visual work should be interpreted in the light of expected individual 
differences. In fact the discrepancies in the published estimates are 
certainly due in part to this variable. Another troublesome source of 
difference is to be found in the method of determining the proper in- 
tensity level. To mention only a few of these, there is a method which 
calls for a momentary response under a given condition either for 
determining the minimal threshold or the acuity threshold. Contrasted 
with this is the method advocated by Ferree and Rand of measuring the 
response that can be maintained for as much as three minutes. Results 
obtained by these two techniques should be expected to differ, although 
one cannot say necessarily which should give the higher or lower 
threshold. Again, results will certainly differ according to whether the 
given intensities are intended to satisfy minimal requirements or 
optimal requirements. Published statements do not always make clear 
just what is the criterion of adequacy. Finally, closely related to the 
point just mentioned is the great flexibility of adjustment of the eye 
to changes in stimulus intensity so that if tests are not carefully con- 
trolled the optimal point might be located anywhere within a very 
wide range. When one passes from sunlight into an artificially lighted 
room, the latter will appear quite dark, but it will very soon “brighten 
up.” One will not realize, however, that the change has been from an 
intensity of about 10,000 foot-candles to about five foot-candles. In a 
few minutes the room light will be adequate for efficient vision. 

There are, then, three sets of factors that bear upon the question of 
the adequate light intensity. The first is the matter of differences among 
individuals which makes it impossible to provide the optimal condi- 
tions for every individual in a group. The best that can be done, where 
adjustments cannot be made for each case, is to strike a level that 
will be adequate for all. The second factor somewhat offsetting the 
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first is the rapid and extensive adaptation to light intensity changes 
by which every normal person can, after a few minutes of adjustment, 
see effectively over a great range of intensities. The third fact is the 
striving for clear vision, with such consequent eye-strain as to make 
imperative the proper provision for clear seeing by means of sufficient 
light intensity. 


PRACTICAL LIGHTING REQUIREMENTS 


Minimal and desirable degrees of illumination have been specified 
for business and industry in New York State and these have been 
set down in a code (307) from which the following items have been 
selected. The first column of figures stands for minimal foot-candles 
of light at the working surface, and the second column stands for 
desirable levels: 


Minimum Desirable 
1. Work not requiring discrimination of detail such as han- 
dling material of a coarse nature and performing operations 

not requirine. close) visual applicatlonys pees + eee. aee eae 0.50 1.00— 2.00 

2. Washing machines, hydro-extractors, starching ....... a 0.50 1.00— 2.00 
3. Rough work requiring discrimination of detail, also work 
in basements of mercantile establishments requiring dis- 


criminationvoi.detalle. -.ty-'stnclastqene «tere iei te cide isee 1.00 2.00— 4.00 
Ase Vixingwand ibacinewOperatl ONS et iebralaii ites ee etal 1.00 3.00— 4.00 
5. Rough work and work in basements of mercantile estab- 

lishments requiring closer discrimination of detail ........ 2.00 4.00— 6.00 
ommowitchboardsrand stranstormacrsmay sem aki fetter aare eke 2.00 4.00— 6.00 


7. Fine lathe work, pattern and tool making, and office work 
Such! assaccouUnting and ty PeWILUINe) \ esse emilee ase 3.00 6.00— 8.00 


Sam Glasstetching? | Marka smranat chments cots oats bra a's Weaken ee oe 3.00 6.00— 8.00 
9. Fine work such as watch-making, engraving, and drafting 5.00 8.00—15.00 
10. Sewing, stitching, inspecting, and finishing gloves ........ 5.00 8.00—15.00 


The following intensities are recommended as minima of general 
illumination in the revised American Standard Code of Lighting School 
Buildings (8). The figures are again in terms of foot-candles at the 
working surface: 


1. Locker room, corridors, stairs, passageways, and all indoor areas traversed 
DY RSEUCENTS Meals te Be a antes & Savion teed Riana 


2. Gymnasium, for all types of activity ....... saitls . Bag t CA AOS ee ee hese 
SSO PSs ad wid DOLALONES I At ysis dru a.jcrics ie beetavel cs sue ace are ear 15.00 
4, On desks and blackboards in classrooms; on desks and tables in study halls, 

lecture’ rooms, “ands libraries’ srenk vice aces oo eee eee Cet eee AO) 15.00 
See Onvicdesks ins OLicesmaay: Foc attest Oe Ok. Cale Me Sines eee ae eae 15.00 
6. Sewing rooms, drafting rooms, art rooms, and other rooms where fine detail 

WORK MSe ODE, GONE: va50,9- 500 aac ee ten aan ys.e Skt Acs erie cece eR eRe 25.00 


It will be noted that the minima of this series are about five times as 
high as the minima of the Industrial Code, and one and a half to three 
times as high as the “desirable level” of the Industrial Code. Tinker 
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(645) (646) criticizes these estimates as too high and places the 
critical level for the well-adapted eye at about 3 foot-candles. When 
the intensities are lower than this, clearness of seeing is reduced during 
two hours of reading. . 

Still higher minimal and desirable intensity levels are advocated 
by Luckiesh and Moss (388) who put “the ideal intensity for reading 


FIGURE 43 
Minima ILLUMINATION FOR VARIOUS CONDITIONS * 
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* From M. Luckiesh and F, K. Moss, The Science of Seeing (New York, D. Van Nostrand Co., 
1937), p. 344. 


large type excellently printed” at about 100 foot-candles. Taking as the 
standard of adequate visibility, 10 foot-candles of light on 8-point type 
of excellent printing, black ink and dull white paper, they derive the 
equivalent minimal amounts of light necessary for a variety of condi- 
tions. These are shown in Figure 43 reproduced from Luckiesh and 
Moss. The vertical scale shows foot-candles of light from 0 to 1,000 
and the base line shows the various seeing conditions. It appears from 
this chart that reading of the usual newspaper requires about 40 
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foot-candles, whereas reading a telephone directory requires nearer 
60 foot-candles. 

Ferree and Rand (174) have shown by their three-hour reading 
test technique that where the distribution is uniform (indirect light- 
ing), there is practically no difference in the effects of intensities rang- 
ing from 1.33 to 5.2 foot-candles at the reading surface. In the absence 
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of uniform distribution (direct lighting), however, not only are all 
intensities more fatiguing, but an intermediate intensity is better than 
either a higher or a lower one. The highest intensity was the most 
fatiguing. These factors are demonstrated in Figure 44. 

Figure 45 will serve as an illustration of the many field studies of 
illumination in industry made by the Industrial Fatigue Research 
Board of England (162). It gives a graphic illustration of the effects of 
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poor artificial illumination as compared with ordinary daylight illu- 
mination. The only known difference in the conditions determining the 
output represented by the dotted and the solid lines is the fact that 
the latter include days on which artificial illumination had to be used 
during the first hour of the day and the last hour of the day, whereas 
on the days represented by the dotted line no artificial illumination 
had to be used. Each curve represents the output per hour as indi- 
cated along the base line. Not only is the output lower in the first 
hour of the morning when artificial illumination was used, but it re- 
mains considerably lower during every hour of the day except one. 


FIGURE 45 
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*From P. M. Elton, “A Study of the Distribution of Output in Silk Weaving During the Winter 

Months,” Industr. Fat. Res. Bd. Rep., 1920, No. 9. 
It would seem that any ill effects that were suffered during this first 
hour were serious enough to disturb the performance of the workers 
during the rest of the day. This is, doubtless, an extreme case since 
the work studied was silk weaving and the type of illumination was 
such as to leave exposed to the eye unshaded incandescent bulbs 
hanging at about the level of the eyes. Such conditions violate all the 
laws of good illumination. 

This discussion of the light-intensity requirements for efficient work 
may be appropriately concluded by a brief reference to the frequently 
quoted illumination experiments of the Western Electric Company 
(528, 14-18) which covered a period of two and one-half years and 
which eventually employed all the experimental controls that a psycho- 
logically acceptable technique would require. At the end of three ex- 
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periments, the mass of confusing data led to the suspicion that the 
results secured were “more psychological than real.” A final check 
experiment verifying this suspicion is described thus: 


The experimenter was not yet completely satisfied that it had been clearly 
demonstrated that the effects of illumination secured in the previous studies 
were “more psychological than real.” He therefore decided to try further tests 
on the girls in the coil windings group. First, the amount of light was increased 
regularly day by day and the girls were asked each day how they liked the 
change. As the light was increased, the girls told the investigator how they 
liked the brighter lights. Then for a day or two the investigator allowed the 
girls to see the electrician come and change the light bulbs. In reality, the elec- 
trician merely took out bulbs of a given size and inserted bulbs of the same 
size, without in any way changing the amount of light. The girls, thinking that 
the light was still being “stepped up” day by day, commented favorably about 
the increase of light. After a few days of this, the experimenter started to 
decrease the intensity of light, keeping the girls informed of the change and 
soliciting their reaction. After a period of this day-by-day decrease in illumina- 
tion, he again allowed the girls to see the electrician change the bulbs without 
really changing the intensity of the illumination. Again the girls gave answers 
that were to be expected, in that they said the “lesser” light was not so pleasant 
to work under as the brighter light. Their production did not materially change 
at any stage of the experiment. (528, 17) 


QUALITY OF ILLUMINATION 


The whole question of the value of colored illumination has taken 
on increasing importance with the invention of the gas-filled light bulbs 
and the fluorescent light source. In the latter one has at once an almost 
unlimited range of colors to choose from, available at higher intensities 
than were previously feasible for colored lights, effective at much lower 
temperatures and at a current cost far below that of the ordinary light 
sources. The versatility of the new light sources was amply demon- 
strated at the New York World’s Fair. What the effect will be upon 
the human organism working under their influence will not be known 
without extensive research. 

Concerning the value of different color qualities of the illumination, 
little is definitely known. The restful effects attributed to the carbon 
lamps and the oil lamps of earlier days are doubtless due to their 
relatively low intensity, with its advantages wherever direct lighting 
is used. The question of color therapy, or the use of colored lights for 
the treatment of diseases, mental and physical, has attracted attention . 
at various times. A large body of tradition has accumulated concerning 
the efficacy of certain colors, especially in the treatment of nervous 
affections. Space will not permit a discussion of the curative powers 
which colors are supposed to have; moreover, no scientific data con- 
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cerning them are available. The use of colored spectacles, such as 
amber, rose, and smoked glass, is mainly to reduce the intensity of the 
light, although special properties have at various times been attributed 
to certain colors. Here, too, experimental data are meager. 

The choice of light quality depends largely upon the purposes that 
the illumination is intended to fulfil. The main goal may be efficient 
seeing as in an industrial plant requiring a high level of visual dis- 
crimination; it may be lower illumination cost for a given required 
efficiency ; it may be the maximum of comfort in vision as in the lounge 
of a club; it may be the optimal aesthetic effect as in certain rooms of 
the home; it may be a matter of health where the ultra-violet or the 
infra-red rays should predominate; or the case may be a very special 
one as in the accurate matching of colors at home or in industry. Not 
all of these special needs can be explored here. Convenient sources of 
information together ‘with technical data may be found in the literature 
of vision (388). 


ODMALLT YY OT LEUGHT AND VISUAL BHEBICIEN CY 


Momentary visual acuity seems to be greatest for light that has ap- 
proximately the composition of daylight. With colored lights the red 
end of the spectrum was found by Rice (515) to be more favorable to’ 
acuity than the green, the values for the red being from 20 to 50 per 
cent above those for the green. The values for blue are similar to those 
for green but somewhat lower. The experiment of Fernberger, Viteles, 
and Carlson (169) is particularly pertinent in this connection because 
it shows the elaborate technique that is required to control all the 
variables in the practical measurement of acuity. It shows, further, 
the need for reservation in carrying the findings of the laboratory, 
where the needed controls can be maintained, to the practical working 
situation. They attempted to determine the best quality of light for 
inspecting white flannel for slight defects (removing dark hairs and 
foreign matter). To do this they took the problem into the laboratory 
where they employed the psychophysical method of constant stimuli 
and where the materials were exposed in a tachistoscope under stand- 
ardized conditions of light, adaptation, timing, and practice. 

Three qualities of light were investigated, derived from the standard 
Mazda lamp, the C2 Mazda “daylight lamp” (bluish), and the 
mercury-vapor lamp. The highest acuity was obtained with the C2 
Mazda, the next with the Standard Mazda, and the poorest with the 
mercury-vapor lamp. An additional discovery of interest in connection 
with the previous discussion of intensity was that an intensity of 
eight foot-candles (C2 Mazda) gave a better acuity than one of 
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18 foot-candles. The study emphasizes once again the importance of 
experimental controls and of the psychological factors in seeing. The 
authors rightly caution against too ready acceptance of their data for 
application in the field because of the brief duration of their tests. 

The fatigue test of Ferree and Rand (174) shows much the same re- 
sults as the two studies just cited. By using various light sources that 
were available at that time, they were able to get a series of colored 
lights ranging from orange-yellow to blue-green. Their results in terms 
of the percentage of loss of efficiency in acuity after three hours of 
reading time and the time required for feelings of discomfort to appear 
are shown in Table 17. 


TABLE 17 


Faticuinc Errects oF Licuts or DIFFERENT COLorRs * 








No. Seconds 











Percentage after which 

Colors Loss of Feelings of 

Efficiency Discomfort 

Appeared 
Unsaturated’ svellowemm osama dene see cm om eloce net 5.43 116 
Reddish yellow—more saturated ................ 7.57 94 
Unsaturated yellow, with trace of red ........... 8.29 90 
Oran ge=viellO Wey cus me stare ncte cok covers creme Gera Gperareicres 8.39 90 
Unsaturated yellow, with trace of green ......... 8.48 90 
Unsaturated yellow, with more green ......... Z 24.00 48 
Unsaturated yellowish-green ..................-. 25.51 34 
Unsaturated yellowish-green, with more green..... 33.14 25 
Greenish arate. eas tren ee tae ee 39.14 25 
Bltish=orcengser ecw. cera cat: antroseiecs eater 54.86 14 











* From C. E. Ferree and G. Rand, “Some Experiments on the Eye with Different Illuminants,” 
Part Il, Trans. Illum. Eng. Soc., 1919, 14, 116. 


DISTRACTING EREPECTS OF LIGHT 


It was found in the preceding chapter that sounds, whether noises 
or tones, were potential distractors of attention whenever they intruded 
into the field of experience and were not at the moment the legitimate 
objects of attention. Variations in illumination, from whatever cause, 
are likewise potential distractors. They are, moreover, peculiarly insist- 
ent distractors. Their potency as disturbers may not be obvious to 
casual observation for one can surely close his eyes or turn his head 
and thus escape their influence, whereas in the case of hearing there 
is no such ready and convenient control. However, if one is engaged in 
visual work and at some specific location he may be able neither to turn 
his head nor to close his eyes. Assuming that such protective devices as 
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these cannot be used, then the five characteristics of the visual mecha- 
nism described above tend to exaggerate the variations, that is, to make 
more uneven the distribution of light. Thus it happens that evenness 
of distribution of light, though its importance for actual seeing 
may not be so great as at one time supposed, is highly important for 
comfort and effectiveness of work that involves the visual process. 


DiS eR BU LON ® Oli, 1 Geers 


From these considerations we can derive one of the most fundamental 
and yet one of the most often violated laws of illumination, namely 
that the whole visual field should be as nearly uniformly lighted as 
possible. If a person is reading in a room with a ceiling light and un- 
screened side lights along the walls, each one of the latter forms a bright 
image or a glare spot upon the sensitive peripheral part of the retina. 
Contrast effect with the darker background tends to make this image 
appear even brighter than it is. This stimulation of the retina arouses 
the reflex tendency to turn the eyes toward the light source, and at the 
same time the tendency to change the accommodation of the eye from 
a near point to a far point. One of three effects will be produced: the 
reflex responses will occur, with the consequent distraction of the at- 
tention from the book; they will be inhibited as a result of the con- 
traction of antagonistic muscles, at the expense of considerable strain 
and effort; or there will be a continual fluctuation in direction of the 
eyes and in their accommodation from the book to the distracting 
light. Muscular strain thus generated will produce pain in the eyes and 
head, nervousness and general fatigue, in addition to the discomfort 
resulting directly from the glare. 

It is largely the value of uniformity of illumination which makes 
natural lighting, or daylight, more efficient than artificial lighting, 
because with the former an even distribution of light is more likely to 
be attained without intention. Even here, however, there may be a lack 
of uniform distribution. Wrong location of the windows and skylights, 
incorrect color of wall coverings and window shades, and the presence 
of polished surfaces from which the light may be reflected may serve to 
weaken the advantages of natural light. Most of these faults may be 
corrected by simple means such as using ground glass in windows, 
removing polished objects or giving them a dull finish, and painting the 
walls a soft yellow or gray. If the walls are very dark, as with black- 
boards in schoolrooms, there is so much difference in the intensity of 
the direct light from the windows and the reflected light from the walls, 
that the uniformity of distribution of light is destroyed, and the evil 
glare effects of contrasting surfaces appear. The polished nickel trim- 
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mings of a typewriter or its glossy white keys are sufficient to add much 
to the strain and fatigue of a few hours’ work. 


UNIFORMITY OF ARTIFICIAL ILLUMINATION 


It is with artificial lighting that the most flagrant disregard of this 
rule of even distribution occurs. In lighting from exposed sources it 
is not unusual to find the brightest surface from 1,000,000 to 2,500,000 
times as brilliant as the darkest ; and from 300,000 to 600,000 times as 
brilliant as the reading-page. These extremes of brightness‘in the field 
of vision are, tests show, very damaging to the eye. 

It is naturally difficult to get uniformity of illumination where the 
sources of light are necessarily so near as they are in ordinary rooms. 
Many innovations in lighting systems have been employed to offset this 
defect. Although there are hundreds of light sources, shades, and re- 
flectors on the market, there are only three classes of illumination as 
far as evenness of distribution is concerned. They are the direct light- 
ing, in which the rays of light reach the working surface without reflec- 
tion; indirect lighting, in which all the rays are reflected from ceiling, 
walls, or other surfaces before reaching the working surface; and the 
semi-indirect, in which part of the light is received direct and part 
reflected. The commonest lighting is of the first sort, where the light 
source is bare or has a simple shade above it. Such an arrangement will 
expose the eye to the direct rays of the light source and give the maxi- 
mal irregularity of distribution and the maximum of discomfort. In 
the indirect system the light source is completely hidden, either in 
an inverted opaque bowl, or behind a molding of some sort. In the 
semi-indirect system the source is enclosed in a translucent inverted 
bowl so that a portion of the light comes directly through the bowl and 
the remainder is reflected from the ceiling. This system varies consider- 
ably in efficiency according to the translucency of the bowl. When it 
is very translucent it is little better than the direct system; when it is 
very opaque it differs little from the indirect system. The indirect 
system would seem to be the most efficient so far as distribution is 
concerned in spite of the fact that a greater light intensity at the source 
is required to allow for loss through reflection, with a consequent in- 
crease in cost. 

The laboratory studies of these three kinds of light distribution and 
of many other aspects of illumination that have been made by Ferree 
and Rand (174) enable one to state their relative value in terms of the 
working efficiency of the eye. They measured the effects of three hours 
of steady reading in terms of discomfort and the onset of fatigue. For 
the first they accepted the introspective report of trained subjects. For 
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the second they determined the ability to sustain clear seeing during a 
period of three minutes. The measurements were made at the beginning 
of the period and at the end of each hour thereafter. This fatigue test 
devised by Ferree is much better than the simple acuity test, because 





























FIGURE 46 
- CHANGES IN VisuaL EFrrictiency Durinc Taree Hours’ Worx * 
POSITION A A POSITION B 
Indirect 
3 
= 
ar 
2 2 
3 
<= 
Semi- 
Indirect 
Direct 
U 1 2 3 
Hours of Work Hours of Work 
POSITION Cc POSITION D 


4 No lighting units in field of view 
Indirect = Indirect 


4 2 lighting units in field of view 
es eee 3 
Semi- 
Indirect 
Direct 
2 
1 1 
0 
e 2 SI] 


1 











Semi- 
Indirect 
Direct. 








Acuity Level 
ine] 























HE 


1 2 3 
Hours of Work Hours of Work 


* From C. E. Ferree and G. Rand, ‘Lighting in Its Relation to the Eye,’’ Proc. Amer. Phil. Soc., 
1918, 57, 440. 


even when the eye is greatly fatigued it has the power to attain a high 
degree of acuity for just a moment. Clear seeing, however, cannot be 
maintained for any length of time when the eyes are fatigued. Figure 46 
shows the changes in efficiency during three hours of reading for the 
three kinds of light distribution, when there is a varying number of 
lights within the field of vision, depending upon the position of the 
reader. The hours of work are given along the base line, and the degree 
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of power to maintain clear seeing is indicated on the scale at the left. 
The rate of fatigue is indicated by the fall of the curve. Thus, all the 
curves show that there is relatively little change during the three hours’ 
work when indirect lighting is used. The fatigue is greatest in every 
case for the direct lighting. Between these two lies the semi-indirect. The 
smaller the number of lights within the visual field the more closely do 
the direct and the semi-indirect systems approach the indirect. This 
means that the presence of the bright spots produced by the light 
sources is the most potent factor in fatigue. In other respects the three 
systems do not differ much. 


IMPROVING UNEVEN LIGHT DISTRIBUTION 


Although evenly distributed illumination such as is produced by 

daylight and by indirect artificial light properly installed gives the best 
results, it is worth while to consider how the system of direct lighting 
may be made less offensive. This will be especially valuable if it gives 
to the individual a means of protecting himself against lighting condi- 
tions over which he has little control. Three possibilities present them- 
selves. The first is to lower the intensity of the light at its source, 
thereby reducing somewhat the unevenness of the general illumination. 
It is evident that this remedy can be applied only within limits, and 
that, as long as there is enough light for distinct vision, the bare light 
source will have all the disadvantages previously mentioned. The 
-second method is to shade the eyes from the direct effect of the light. 
This is commonly done and does decrease the discomfort somewhat. It 
has been found from tests that if eye shades are to be used they should 
preferably be opaque rather than translucent, and lined with white 
next to the face rather than with dark material. Unfortunately, most 
of the eye shades that are on the market are provided with a dark 
undersurface. Reference to the four characteristics of vision as de- 
scribed at the beginning of the chapter will show that the dark lining 
of an eye shade will decrease the evenness of illumination and produce 
glare by contrast between the dark surface of the shade and the light 
of the lamp. Moreover, the edge of the shade, being dark against the 
light, will tend to attract the attention away from the real source of 
interest, and at the same time tend to produce visual accommodation 
for this extremely near point, with eye fatigue as a result. The trans- 
lucent eye shades are usually green and are good only as they ap- 
proximate the opaque, but they still have the disadvantage of being 
dark. 

The third possible correction for the defects of direct lighting con- 
sists in putting shades directly upon the light. This is generally prefer- 
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* Courtesy of The Waverly Press, Baltimore, Maryland. 
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able to the use of eye shades and is good to the extent that it hides 
the source of the bright light and apptoximates the effect produced by 
indirect lighting and daylight. It will always be, however, only a make- 
shift and less efficient than the indirect lighting system. 

A thoroughly effective attack upon the problem by the proper dif- 
fusion of daylight and the correct installation of the best lighting 
fixtures is illustrated in Figures 47 and 48. In addition to the improve- 
ments that can be noted by casual comparison of these two photographs, 
there is an automatic control of the artificial light so that a uniform 
level of illumination is maintained at all times. When daylight il- 
lumination is for any reason decreased, enough artificial light is added 
to make up for the deficit. The system of controlled mixing of natural 
and artificial light is becoming a fairly common practice, particularly 
in public schools (170). 

An entirely new means of meeting the problem of distribution may 
come with the use of the fluorescent lamp. There is claimed for it a 
softness, absence of shadows, and uniformity of distribution not at- 
tained by other means than daylight. These results are undoubtedly 
due largely to the great surface area of the light source and to the 
character of the fixtures in which it is installed, although something 
may be contributed by the light itself. Whatever the cause, even dis- 
tribution seems to be more readily obtained than by the more cus- 
tomary illuminants. 


Petite PCL Oreo TLON] Piero R ES sU PON 
VISUAL EBRETCIENCY 


The widespread popularity of motion pictures as means both of en- 
tertainment and of education raises the question as to their effects upon 
vision. If we examine the motion-picture experience in relation to the 
important facts of vision described in the beginning of this chapter, we 
find that the distribution of light is uneven, the great brilliance of 
the screen against the intense dark background gives strong contrasts, 
and incorrect adjustment of the projector gives blurred images. All of 
these conditions lead to eye fatigue. Furthermore, since the visual 
contrast phenomena are more pronounced in the peripheral parts of the 
visual field than in the center, the fatiguing effect should be greater if 
the spectator sits near enough to the screen to project the margin of 
the picture—where the contrast between light and dark is greatest— 
into this sensitive region. The flicker and unsteadiness of the picture, 
which were so prominent in the earlier pictures and have not been en- 
tirely eliminated from the best of the modern ones, are believed by 
most people to be the primary cause of eye discomfort. 
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Ferree and Rand (171, 491), who investigated the motion picture 
some twenty-five years ago, have analyzed the effect thus: 


The eye is so constituted that when its images lose in clearness or distinctness 
it is incited to a muscular readjustment to bring about the clearness needed. 
Ordinarily in seeing, the conditions for loss in clearness come about primarily 
through the difference in the distance or direction from the eye of the objects 
which are successively viewed. In motion pictures, however, the changing clear- 
ness of the objects viewed is not due to any change in their distance or direction 
from the eye; nor to anything in fact which the readjustment of the eye can 
remedy to any considerable degree. The effort expended, therefore, is of little 
avail for seeing, if, indeed, the new setting of the parts is not a detriment to 
clear seeing and a condition which in turn must be corrected. This should, and 
doubtless does, lead to muscular strain and loss of efficiency. 


The investigators just quoted measured the fatiguing effects of 
watching motion pictures for two hours, in a favorable environment 
and with the most improved type of motion-picture apparatus in use 
at that time. The decreased ability to sustain clear seeing after the 
motion-picture experience was the measure of fatigue. The results 
show a considerable loss of efficiency. When compared with the use of 
the eyes for other purposes, however, the loss does not seem excessive. 
For instance, it was found that the loss was for one person somewhat 
less than he experienced from three hours’ reading from clear type 
printed on good paper under the direct or semi-direct system of lighting. 
It has been inferred from the data taken from two subjects that the loss 
is just about as great as would result from an equal time spent in read- 
ing under usual conditions of artificial illumination. The distance from 
the screen had some influence upon the degree of fatigue. At a distance 
of 25 feet the loss was about 50 per cent; at a distance of 48 feet it 
was about 30 per cent. Improvements in comfort and efficiency may be 
expected, therefore, from increases in steadiness of the picture, from 
providing a suitable minimal distance of the observer from the screen 
and by increasing the general illumination of the room so as to break 
down the extreme contrasts of dark and light and reduce the necessity 
for rapid shifts in retinal sensitivity. 


ADJUSTMENT 10 VISUAL DISTRACTIONS 


One of the striking characteristics disclosed by the study of noises 
was the degree to which the subject rises to meet them, so to speak, 
keeping his objective performance constant by some kind of adjusting 
reaction. The question may well be raised whether the same sort of 
adjustment occurs to visual disturbances. From the insistent character 
of visual stimuli it might seem that visual distractions should not be 
so readily met. Evidence on the question is scanty, but one incidental 
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finding of Johnson (327) seems to be pertinent. He measured the sen- 
sitivity of the eye to differences in light intensity by means of the reac- 
tion-time technique. He found that under certain circumstances the 
more difficult the task of observing the light stimulus, the better is the 
quality of the performance as measured in terms of reaction time. He 
explains this result by saying that “the more unfavorable the condi- 
tions of observation the greater the degree of ‘volitional attentive 
effort.’” This experiment furnished one additional instance, then, of 
adjustment of attentive effort to maintain a given quality of reaction. 
That the adjustment “overshoots the mark,” as it sometimes did in the 
experiments of Morgan, does not lessen the significance of the adjust- 
ment. There is, to be sure, no direct demonstration of increased energy 
expenditure in Johnson’s subjects, but “increased volitional attentive 
effort” implies increased muscular tensions and these should have their 
counterpart in altered metabolic rate. Here within the field of vision, 
just as in the realm of sound, the individual tends to maintain a 
certain standard of achievement or exceeds that standard in the face 
of obstacles at the cost of increased effort if not of increased expendi- 


ture of energy. 


9 


The Effects of Atmospheric Conditions 


upon Achievement 


No list of the conditions to which the human organism must adjust 
itself would be complete that did not give ample attention to atmos- 
pheric conditions. One may live in a climate that is predominantly hot 
or cold, dry or moist, in a high altitude with its rarified air or at sea 
level with its heavier air. He may be subjected to slight changes in 
these conditions from one season of the year to another or to great 
fluctuations. He may enjoy a high sunshine index or he may endure a 
low one. Within a given climate he will experience weather conditions 
ranging from warm to cool, from calm to windy, from clear to rain 
each with more or less duration. Approximately half of his life will be 
spent in daylight and half in darkness, the exact proportions of these 
depending upon the season of the year and upon the latitude. More- 
over, at one time he will be indoors where there will be more or less 
distortion of the natural atmospheric conditions and at other times 
he will be in the open where nature alone will regulate the weather. 

What is the effect of all these conditions of climate, altitude, season, 
weather, rhythm of day and night, indoors and out-of-doors? The 
answer is growing in importance year by year. Increasing speed and 
ease of travel make change of climate possible to greater numbers 
of people; airplane travel brings more and more people into high 
altitudes; air-conditioning of the home and working environment 
makes desirable conditions more attainable if we know what these are; 
and, finally, the discovery of the importance of sunshine for a healthy 
body economy raises interesting and important questions about the 
optimal sunshine requirements, the use of glass that will admit all the 
rays of the sun into the home, and the use of ultra-violet lamps and 
sun lamps when sunshine is not available. Surprisingly little is known 
about many of these questions, and research is urgently needed. Space 
will not permit a consideration of all of them, but attention will be 
given to those upon which most research has been done, and which are 
inherently most interesting to the student of psychology. 
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VENTILATION 


‘The condition of the air in which ohe lives has been recognized as a 
factor in efficiency since the seventeenth century. The tragedy of the 
Black Hole of Calcutta, pictured in the following paragraph (371), 
has frequently served as an example of the effect of lack of ventilation. 


One of the hottest of the hot nights of British India, a little more than one 
hundred and fifty years ago, Siraj-Uddaula, a youthful merciless ruler of Bengal, 
caused to be confined within a small cell in Fort William one hundred and forty- 
six Englishmen whom he had that day captured in a siege of the city of Calcutta. 
The room was large enough to house comfortably but two persons. Its heavy 
door was bolted; its walls were pierced by two windows barred with iron, 
through which little air could enter. The night slowly passed away, and with 
the advent of the morning death had come to all but a score of the luckless 
company. A survivor has left an account of the horrible happenings within the 
dungeon, of terrible strugglings of a steaming mass of sentient human bodies 
for the insufficient air. Within a few minutes after entrance every man wag 
bathed in a wet perspiration and was searching for ways to escape from the 
stifling heat. Clothing was soon stripped off. Breathing became difficult. There 
were vain onslaughts on the windows; there were vain efforts to force the door. 
Thirst grew intolerable, and there were ravings for the water which the guards 
passed in between the bars, not from feelings of mercy but only to witness in 
ghoulish glee the added struggles for impossible relief. Ungovernable confusion 
and turmoil and riot soon reigned. Men became delirious... . All efforts for relief 
were vain until at last bodily and mental agony was followed by stupor. 


EARLY EXPLANATIONS OF THE EFFECTS OF 
POOR? VENTILATION 


One need only appeal to his own experience for proof that being 
confined in a crowded, poorly ventilated room produces drowsiness, 
lassitude, and even severe headache or fainting. To correct the evil, 
it is not enough to blame the bad air—one must know just why the 
air is bad, what makes it bad. Mere opinion and popular prejudice 
cannot be relied on to discover the cause, but the results of scientific 
experiments must be sought. One of the earliest explanations of the 
effects of bad air, before chemical analysis of the atmospheric air had 
been made, was that the human body exhausted the aerial spirit of the 
air, a substance necessary for the preservation of life. Another view was 
that the human body gave off noxious vapors which poisoned persons 
inhaling them. After the analysis of air into its chemical constituents, 
the aerial spirit needed to preserve life became oxygen and the noxious 
gases became carbon dioxide. The effects of bad air were then thought 
to be owing to the decrease of the oxygen and the increase of the 
carbon dioxide components of the air. This is the view that is prevalent 
in the popular mind today. Experimental work, however, does not 


166 PRINCIPLES OF APPLIED PSYCHOLOGY 


support this theory. Pure air contains, among other constituents in 
small proportions, the following: 


Per Cent 
OXy Gen cares catalan. es 20.93 
INIENOPeligen sovahs «biacias ede 79.04 
CarbonwGioxdd Cum 0.03 


In the most poorly ventilated schools and factories the oxygen is 
reduced to only about 19 per cent and the carbon dioxide is increased 
to only about 0.3 per cent. But in order that any harmful physiological 
effects can be demonstrated, the oxygen must be reduced to 14 per cent 
and the carbon dioxide increased to 2.4 per cent. It is clear from such 
figures that the ill effects from poorly ventilated rooms cannot be 
attributed to reduction in oxygen nor to increase in carbon dioxide, 
nor even to a combination of both. ‘ 

The theory of “crowd poison,” as it was called, next developed and 
received much support even as late as 1911. According to this theory 
organic matter given off by the lungs and the body surface contained 
a poison, called anthropotoxin. The odor of foul air was supposed 
to be an index of the presence of this poison. Definite proof of this 
theory seemed to be obtained by condensing expired air and administer- 
ing the solids and liquids so obtained to guinea pigs. Ill effects thus 
produced were attributed to the presence of the anthropotoxin. Later 
experiments showed that the technique of these tests was in error and 
that the conclusions were false. 


PHY SLCAL THEORY OR VENTILATION 


If bad air is not bad on account of its chemical constituents, low 
oxygen content, high carbon dioxide content, or the presence of toxins, 
what is the cause of the indisputable ill effects of poor ventilation? 
Chemical theories have been replaced by physical theories, and the 
practical problem has become one of maintaining a proper body tem- 
perature. 

The human body has an intricate set of mechanisms for holding a 
given optimal status within its various organs and within the organism 
as a whole. This condition has been named homeostatis by Cannon 
(79). The equilibrating mechanisms enable the human organism to 
maintain a steady normal temperature when exposed to a dry heat as 
high as 250 degrees Fahrenheit, and to low temperatures equally ex- 
treme. When these stabilizing controls fail to function properly the 
body temperature may rise above the normal whereupon the subject 
has a fever, or it may fall below the normal temperature whereupon 
he has a “chill.” Either condition is destructive to the bodily well- 
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being, the life of the individual cells depending on a maintenance of 
this norm. Fever is accompanied by abnormal chemical changes within 
the tissues and the production of toxic substances, which in turn react 
upon the tissues, diminishing their working power, inducing early 
fatigue, and upsetting the normal equilibrium of the organism gen- 
erally. 

The body is constantly producing more heat than is necessary for 
maintaining this normal temperature as a result of muscular, nervous, 
and glandular activity. The excess is given off partly by way of the 
expired air, partly by convection (air currents) and by radiation from 
the body surface into the air surrounding the body, and partly by 
evaporation of the perspiration thrown out upon the skin by the sweat 
glands. The three processes of convection, radiation, and evaporation 
depend not only upon the body and its condition, but also upon the 
physical characteristics of the air surrounding the body. If, for instance, 
the temperature of the air is higher than that of the body, direct radia- 
tion from the body to the air does not occur, but rather the opposite. 
Further, if the air is already saturated with moisture, evaporation 
cannot occur. In this state the two most important factors in main- 
taining a normal body temperature are absent, and the body suffers 
from overheating. Thus it may be said that the two conditions of the 
air which demand attention are temperature and humidity, and not 
chemical constitution. 

Any careful observer will discover that the interrelation between 
temperature and humidity as factors in body heat regulation is not 
simple. He will discover that a high humidity along with a fairly high 
temperature increases the feeling of warmth, whereas a high humidity 
when the temperature is lower increases the feeling of cold. Compare 
the effects of moisture in air on a warm summer day and on a cool 
spring day. Humidity not only reduces the rate of evaporation of 
moisture from the body surface and exerts a warming influence, but 
it also increases the heat conductivity of the air and thereby exerts a 
cooling influence. Which effect will be dominant depends upon the 
prevailing temperature. Below 70° F. the heating effect of increased 
humidity is negligible whereas its cooling effect through increased 
radiation is great. Above 70° F., on the other hand, the cooling in- 
fluence of increased radiation is very slight, and the inhibition of 
evaporation greatly increases the feeling of warmth. At about 68° to 
70° F. there is a neutral zone, where humidity has little effect. 

The experiments conducted by the New York State Ventilation 
Commission (659, 96) have demonstrated that, if a number of indi- 
viduals are kept in an air-tight chamber with the air unchanged for a 
number of hours, they show the usual symptoms of poor ventilation. 
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If they are allowed to breathe fresh air by means of tubes leading from 
the outside of the room into their nostrils these symptoms do not dis- 
appear. And, if an individual on the outside of the room is required 
to breathe the much-used air from within the room by means of tubes, 
he does not show the symptoms. Hence the character of the air that is 
breathed is not the cause of the symptoms. The experiment room, used 
by the New York Ventilation Commission, was equipped with devices 
for changing the air in any fashion; for example, temperature, humid- 
ity or stagnancy, and the effects of each change upon a variety of body 
functions could be determined. It was found that any change which will 
remove the excess heat from the body will reduce the unpleasant symp- 
toms. Stirring or disturbing the air with electric fans, thereby driving 
the hottest air away from the skin, will bring relief at once by increas- 
ing radiation, and drying the air will do likewise by increasing the 
rate of evaporation from the body surface. 


THE INE LUEN CE OF VENTILATION “CONDZIELONS 
WEPOON EEE Y SoG Avie WrO RO 


The effects of any given set of conditions upon performance can be 
measured in a great variety of ways. As a reference to Chapter 6 will 
remind the reader, one of the commonest, easiest, and most practically 
useful measures is in terms of output. A consideration of ventilation 
may well begin, therefore, with a question concerning its effect upon 
output of physical work. The ventilation study just referred to attacked 
this question and found that atmospheric conditions that interfered 
with elimination of excess heat reduced output. The work consisted in 
periodically lifting a five-pound dumb-bell through a distance of two 
and one-half feet, making 11.25 foot-pounds of work per lift. The 
report concluded as follows (659, 96): 


When men were urged to work they accomplished 28 per cent less total work 
in a day in an atmosphere of 86° F., 80 per cent relative humidity, than at 68° 
F., and 50 per cent relative humidity. When left to themselves, but stimulated by 
a bonus, they performed per man per hour in the four atmospheric conditions of 
68° F. fresh air, 68° F. stagnant air, 75° F. fresh air, and 75° F. stagnant air, 
the decreasing series of 100, 91.1, 85.2, and 76.6 percentages of work. During 
the warmer hour, regardless of whether the fresh air was supplied or not, the 
subjects performed 15.4 per cent less work than during the cooler hour. With no 
fresh air supplied, regardless of the two temperatures employed, they performed 
9.4 less per hour than when abundant fresh air was given them. In stagnant 
air at the lower temperature they performed 8.1 per cent, and at the higher 
temperature 10.1 per cent, less work, than when fresh air was supplied. While 
in the cooler air the afternoon hour, when fatigue was present, if compared with 
the forenoon hour, irrespective of air supply, showed a falling off of 31.8 per 
cent of work; in the warmer air, the fall was as much as 36.9 per cent. 
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Figure 49 shows these data graphically. The two points on the curves 
show average output in the morning and in the afternoon in terms of 
foot-pounds of work per man per hour. Four curves indicate the effects 
of the various combinations of temperature and air movement. 


FIGURE 49 
Errects or Air CONDITION UPON PHysicAL Work * 
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* From Ventilation, Report of the New York State Commission on Ventilation (New York, E. P. 
Dutton and Co., 1923), p. 95. 


Field studies in industry suggest that the temperature and humidity 
of the worker’s environment through their influence upon body tem- 


perature play an important part in determining output. Investigations 
of this sort leave many variables uncontrolled, when compared with a 


FIGURE 50 


RELATION BETWEEN OUTPUT AND SEASONAL VARIATION 
IN TEMPERATURE * 
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* From H. M. Vernon, ‘“‘The Influence of Hours of Work and of Ventilation on Output in Tinplate 
Manufacture,” Industr. Fat. Res. Bd. Rep., 1919, No. 1. 


typical piece of laboratory research, but their findings take on added 
significance when they corroborate the latter. A good instance of such 


supporting field work will be found in Vernon’s (662) investigation 
of mill-workers engaged in the manufacture of tinplate. Figure 50 
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shows the variation in output at different seasons of the year. The 
scale on the left indicates the relative output, that on the right shows 
the temperature, and the scale along the base line shows the months of 
the year during which output was measured. The solid line representing 
the output follows very closely the course of the dotted line which 
represents temperature. It should be noted that output in this type 
of work which is very heavy is greatest when the temperature is 
lowest. In light operations such as silk weaving the optimal tempera- 
ture is relatively high. 

When ventilating devices are employed, a large part of the seasonal 
variation indicated in the chart may be eliminated and the output kept 
near that of the optimal season. For example, in the tinplate mills 
output was measured under ventilated and unventilated working con- 
ditions. It was found that in two unventilated factories the average 
output was, respectively, 11 per cent and 18 per cent less in the hottest 
weeks of the year (when the mean temperature was 65° F. or more) 
than in the coldest weeks (when the temperature was 40° F. or less). 
In the ventilated factories it was only 8 per cent less. The conclusion 
is drawn that thoroughly efficient ventilation may be expected to in- 
crease the average output of a previously unventilated factory by 12 
per cent or more. The primary effect of the type of ventilation used in 
this study was movement of the air which reduces the body tempera- 
ture by increasing the rate of evaporation from its surface. 

The English investigators attach great importance to ventilation as 
an efficiency factor, and in their field studies they make use of the 
Kata-thermometer (238) for making more delicate diagnostic meas- 
urements than can be obtained with the ordinary thermometer. This 
instrument measures the power of the atmosphere to cool the skin sur- 
face, a function which depends upon the temperature, the humidity, 
and the rate of movement of the air. The temperature and humidity of 
the work room, when air movement is disregarded, do not give a 
satisfactory measure of cooling power. The use of this instrument has 
shown that the atmospheric conditions vary considerably from one part 
of the work room to another, so that the conditions for a worker may 
be much more unsatisfactory than a casual ventilation survey of the 
room would indicate. In the neighborhood of machines, especially, the 
conditions are likely to be found unsatisfactory. Tentative norms for 
rate of cooling have been established for several occupations, for dif- 
ferent seasons of the year, and for different types of buildings. 
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INFLUENCE OF VENTILATION CONDITIONS 
UPON MENTAL WORK 


' The results of the experiments of the New York State Ventilation 
Commission upon mental work (659, 97-126) are in strong contrast to 
their findings for physical work. A variety of mental operations rang- 
ing from the simple cancellation of numbers to complex judgments of 
specimens of composition were investigated under extremes of tem- 
perature and humidity. It was found that when an individual is urged 
to do his best, he does as much and does it as well, and improves as 
rapidly, when the air is hot, humid, stale, and stagnant (86° F. and 
80 per cent humidity, with no fresh air movement) as under optimal 
ventilation conditions (68° F., 50 per cent humidity, and plenty of 
circulating fresh air). Table 18 gives the results for twenty subjects, 


TABLE 18 


THe EFFECT OF ATMOSPHERIC CONDITIONS UPON PERFORMANCE * 




















Temperature ........ 68° F, 68° F. 86° F. 86° F. 86° F, 

EL CARLAIEY ABs te eee 50 50 80 80 80 

AG (SEP DUS) esate ercrsys ye 4 Fresh Recir- Recir- Fresh Recir- 
culated culated culated 

HET IS. 550 rctne  IR None None High None None 

speed 
TESTS 

Color naming (time). 1.00 .99 .98 99 .99 

Opposites (time) .... 1.00 1.00 1.03 1.09 1.05 

Cancellation (time).. 1.00 1.02 .99 .99 1.00 

PA COUULOTME. 2 ale. ova, osu 1.00 1.03 1.01 1.00 102 

Mental multiplication. 1.00 1.07 1.09 1.05 1.01 

Typewriting ....... 1.00 .96 1.01 a .98 





** Adapted from Ventilation, Report of the New York State Ventilation Commission (New York, 
E. P. Dutton and Co., 1923), pp. 99-100. 


working four hours per day under each of five atmospheric conditions 
for five days. The condition was changed daily so that in the five days 
of any given week all conditions were present. On one day of each of 
the five weeks the same condition obtained. The tests employed will be 
sufficiently identified by their names. The data are expressed in terms 
of ratios of the bad condition to the good condition, which was 68° F., 
relative humidity 50 per cent, with fresh air. Where score is in time 
the better records will give the lower percentage. None of the differ- 
ences is large enough to be significant. 
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In an experiment upon fifteen persons, subjected to two extreme 
atmospheric conditions for four hours daily and for five consecutive 
days, the results are essentially the same. The results are given in 
Table 19 where the data are in terms of the ratios of the bad condition 
to the good one. None of these differences is large enough to be 
significant. 


TABLE 19 


Errect or Continuous SuBJECTION TO ATMOSPHERIC CONDITIONS UPON 
PERFORMANCE * 

















TANCHHHLTE poncgcewcoonssndecor 68° F, see A. 

DATE CII teepo iC GO Ge OO OOO OIE 50 80 
Gancellationse2: Suen ner eer 1.00 94 
@ancellattonsysisweemec eee eer 1.00 1.00 
Ind dition ttn re ee eon 1.00 1.06 
Mental multiplication ...c 1.00 1.02 
ADporialebNs 5 5ceanneedo a ears ae 1.00 1.01 





* Adapted from Ventilation, Report of the New York State Ventilation Commission (New York, 
E. P. Dutton and Co., 1923), p. 102. 


There arose in the minds of the experimenters the possibility that the 
subjects were somehow rising to meet the difficulties created by the bad 
conditions, that they strove to maintain a given pace, with the result 
that any ill effects might not be evident in records of output and errors. 
To check on this possibility a series of situations was introduced in 
which the task was of no interest to the worker, in which he had no 
way of judging the quality of his work, and in ‘which there was no 
obvious incentive to fast and steady work. It consisted of judging the 
quality of compositions according to an arbitrary scale of values, with 
no opportunity to check for correctness of judgment. There was, 
according to the report, no evidence of inferiority of performance under 
the worst conditions as contrasted with the best. There were instances 
of slower work and more frequent rests under the worst conditions but 
there was no uniformity in such responses. 

In one series of experiments in which the temperature alone was 
varied from 68° F. to 75° F. and in which the individual was left to 
his own choice as to whether to do mental work, read stories, rest, sleep, 
or talk, he did as much work under the warm as under the cool condi- 
tions. However, in another experiment where both temperature and 
humidity were high (86° F. and 80 per cent humidity) there was a 
diminished inclination to do mental work. It was found further that 
the more devoid the activity was of a muscular component the less it 
seemed to be affected by atmospheric conditions. “Purely mental work 
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may be considered as perhaps furnishing a certain amount of distraction 
under uncomfortable atmospheric conditions, but as soon as heat-pro- 
ducing muscular work is involved the scale tips the other way.” Al- 
though the report recommends that these studies be repeated over a 
much longer period of time, because the rise in body temperature and 
changes in the circulation of the blood might have some cumulative 
effects upon mental activity that do not manifest themselves in a short 
time, the findings on the whole were considered negative. The conclud- 
ing paragraph of the report is as follows (659, 126): 


It may be that the custom of relaxing or intermitting mental work in response 
to hot skin, flushed face, perspiring body, and the like gives no evidence that 
mental work is any more taxing or injurious than at cooler periods. The higher 
body temperature, circulatory changes, and sensory discomforts probably are 
taxing, but we lack evidence that their presence makes the same mental produc- 
tivity different in its nature or consequences from what it is in cool air. The 
discomforts to which men have responded by ceasing mental work might perhaps 
better be responded to by working to pay for an electric fan, taking cool baths, 
or thinking out ways to reduce the physical exertions which accentuate the 
discomforts. Merely to postpone useful thought to a cooler period may leave 
the net total of discomfort unchanged or even increase it. 


The bare possibility still remains that subjects under such circum- 
stances could and did maintain a steady pace by reference to some cri- 
terion not at once obvious. If this were the case, it should show in 
terms of increased effort such as Morgan, Davis, and others have de- 
tected (Chapter 7). The most direct evidence of such effort would be 
increased muscle tensions or a heightened metabolic rate. The experi- 
ment did include metabolism measurements under the various condi- 
tions, but the results are reported as inconclusive because of inadequate 
control of all other circumstances affecting metabolism. 


THE INFLUENCE OF ATMOSPHERIC CONDITIONS 
UPON THE FEELINGS 


Reference has already been made to the variations in the inclination 
to work under the different atmospheric conditions. Therefore, it may 
be pertinent to inquire concerning the effect of such conditions upon 
the feelings, since satisfaction stands in its own right as one of the 
legitimate products of activity (Chapters 1 and 24). 

The subjects in these experiments were allowed to grade their feel- 
ings from time to time according to a five-point scale whose extremes 
were as follows: 
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5. I feel as comfortable as I ever do, or nearly so. 
1. I feel as uncomfortable as I would with a severe headache or an attack of 
the grippe. 


The intermediate steps on the scale were: 


3. I feel about as I usually do at the close of an afternoon of hard mental work. 
2. I feel about half way between 1 and 3. 
4. I feel about half way between 3 and 5. 


When the feeling records for all the subjects whose output is shown 
in Table 18 are combined, they are as given in the first row of Table 
20. The records for a second five-weeks period under essentially the 
same conditions are shown in the second row of the table. 


TABLE 20 


EFFECT OF ATMOSPHERIC CONDITIONS UPON THE FEELINGS * 














Temperature ........ 68° F. 68° F. S6a 86° F, 86° F. 
JE QUID). ba oo bein oe 50 50 80 80 80 
AN SEHD MG on oga nen Fresh Recir- Recir- Fresh Recir- 
culated culated culated 
I ROTO eee tea MPO RED No No High No No 
speed 
First five weeks ....... 3.6 3.9 3 3.0 25 
Second five weeks ..... 3.8 3.8 3.2 1% 3.0 

















* Adapted from Ventilation, Report of the New York State Ventilation Commission (New York, 
E. P. Dutton and Co., 1923), pp. 99-100. 


On the bad days the authors report that there was a tendency toward 
“sleepiness and depression.” Gauged by the usual standards of mere 
physical well-being, the general comfort was greatly reduced. And, 
finally, the difference between good and bad conditions “is that of com- 
fort and satisfyingness and not that of quantity and quality of product 
produced.” 

In dealing with the effects of atmospheric conditions upon per- 
formance and upon the feelings in particular there is a range of in- 
dividual preference which makes perfect adjustment of all persons 
difficult if not impossible to attain. The extent of these differences is 
measured by Bedford (34). He employed a comfort scale of seven 
steps, as follows: 


Step 1. Much too warm Step 5. Comfortably cool 
Step 2. Too warm Step 6. Too cool 
Step 3. Comfortably warm Step 7. Much too cool. 


Step 4. Comfortable 
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The distribution of some 2,000 persons giving about 3,000 observa- 
tions is shown in Table 21 for the temperature considered “com- 
fortable” and for that considered “comfortably cool to comfortably 
warm.” The figures represent the percentage of persons reacting in 
either one of these two ways. One’s everyday experiences among people 
will readily confirm the extent of the differences recorded in this table. 


TABLE 21 


InDIvIDUAL DIFFERENCES IN PREFERRED TEMPERATURES * 











Per Cent Reporting 
Temperature in Degrees 





Fahrenheit Comfevtable Comfortably cool to 

comfortably warm 
A BE OHD DS Ok ter -eevere cre etreetorens 28 67 
DOMED OHO Se ereis oicier« selene 46 76 
ORO BOON 5 aerate Note oe cue 58 80 
GW RUO MOLL ON er. atete:ce revelers force 77 88 
GUBPOCOGO ere) rebate fevers ‘ate rate 84 91 
GAALONOSIOF ahr Aes, fe. Be Ses 78 92 
OGETOLG OR te tetanctiers, cls orsjolae 69 87 
(Sova WOK SOA Oe Se ieee 60 88 
LOMO L1GO: «ears tee hee ers 45 83 
DOLD Oo stecics oe tree sas 45 61 


* From T. Bedford, “The Warmth Factor in Comfort at Work,” Indust. Health Res. Bd., 1936, 
No. 76, p. 23. 


THE INFLUENCE OF CLIMATE UPON EFFICIENCY 


Climates differ one from another, and seasons likewise, in four re- 
spects, namely, temperature, humidity, barometric pressure, and wind. 
The influence of climate and season of the year, consequently, reduces 
largely to a question of temperature and relative humidity. Some con- 
sideration must be given to the statistical researches upon the influence 
of climate and season, if only to corroborate the experimental results 
on temperature and humidity. Aside from the method of obtaining the 
data, the study of ventilation and of climatic conditions differs in that 
the latter is concerned with the results of subjection for long periods 
of time to certain atmospheric conditions, and the former with results 
for relatively short periods. The supposed effects of climate upon 
civilization are thus summarized by Dexter (136, 74, 78). 


In their effects upon the race... varying temperatures have been recognized 
by every student of climatology. Inhabitants of hot climates are apt to be list- 
less, uninventive, apathetic, and improvident. An equable high temperature, 
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especially if moist, weakens body and mind. No long-established lowland tropical 
people is a conquering race in the broadest sense of the word. For the inhabitants 
of the higher altitudes, even under the tropical sun, this may not be true; for as 
we ascend, the temperature lessens about 1 degree every 270 feet on an 
average, and even at the equator we may have a temperate climate. The most 
favorable temperature for health that carries with it an aggressive energy which 
is felt, and which has led the world march of civilization, is about 55 to 70 
degrees Fahrenheit, on an average, and this is found in the temperate zones. . -. 
The dominant peoples are found between the latitudes of 25 and 55 degrees. 
Farther north the available vital energy seems so largely expended in furnishing 
mere body heat and stimulus for the necessary physio!ogical functions that there 
is little left for use in those activities which make leaders.... Excessive heat 
together with high humidity forms a most deadly combination for one not 
acclimated to it, as the mortality on the west coast of Africa testifies; while in 
some localities, as for instance, Western Ireland, the lake region of England, 
and the extreme northwestern coast of our own country, much moisture from 
a great rainfall without excessive heat is not particularly unhealthful. 


One objection to attaching such great importance to climatic con- 
ditions in determining the character of civilization has been the changes 
in the type of civilization that have taken place in the course of 
centuries in the same locality (305). To offset this objection, however, 
there is the suggestion, supported by modern researches, that climatic 
conditions have varied from century to century, and that 


When the great countries of antiquity rose to eminence, they enjoyed a 
climatic stimulus comparable with that existing today where the leading nations 
now dwell. In other words, where civilization has risen to a high level the 
climate appears to have possessed the qualities which today are most stimulating. 


So far as the behavior of the individual is concerned, climatic condi- 
tions which are extreme in neither direction are conducive to the 
greatest activity. That is, in extremely warm and humid climates and 
in extremely cold climates, the excess of energy supply over demand 
is always slight, and activity of all kinds is at a minimum. To put the 
matter another way, so as to relate it to our study of ventilation 
more closely, any atmospheric conditions which tend to change the 
body temperature much above or below its normal for more than a very 
short period of time decrease activity. 

It must be remembered that great activity and the large reserves on 
which the activity depends may be turned to good or bad use. Thus 
Dexter (136) attributes the excess of crimes such as murder and assault 
in the temperate zone, over that in the torrid or frigid zone, to this 
excess of energy and consequent activity. He also finds a great excess of 
such active crimes as assault in the summer months as compared with 
the winter months. On the other hand, he finds much more drunkenness 
in the winter season, a condition which he attributes to the low state of 
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energy and the consequent need for stimulants. Excess of activity seems 
to find the readiest escape by way-of the emotional states that lead 
to fighting. 

Dexter (136) measured the effect of season of the year upon intel- 
lectual work of a rather specific sort, namely, the calculations of bank 
clerks. The records were in terms of certain types of errors. He 
found most errors occurring in October, November, and December and 
fewest in April, May, and September, with the number fairly large in 
the hot summer months. The last he considers a result of the depletion 
of energy from excessive heat; the good records, or few errors, in the 
spring and autumn are attributed to the stimulating character of the 
changes in temperature. The high error record in the winter months 
cannot be attributed to weather conditions solely, as the whole matter 
is complicated by increased business and holiday seasons. 

Interest in the long-term effects of climate and climatic changes has 
recently been revived by Wheeler (698) (699) who is making a survey 
of history from 600 B.c., in a search for correlations between climate 
and the behavior of peoples. He has reported a relationship between 
fluctuations of climate from warm to cold and fluctuations of forms of 
government from totalitarianism, absolutism, and socialism to de- 
mocracy and individualism. 


EFFECTS OF HIGH ALTITUDES UPON BEHAVIOR 


Barometric pressure which changes with altitude is coming to be 
recognized as one of the most important of the many conditions com- 
prehended within the term climate. Research upon the physiological 
functions as they are affected by living in high altitudes and by climb- 
ing into high altitudes has been under way for many years. Interest in 
the problem has been intensified because of the trend of aviation to- 
ward extremely high altitude flying even for commercial purposes. 
Mental processes have come to receive a share of the attention because 
the effect of high altitudes upon them could not long escape the atten- 
tion of observers. A significant factor in the changes noted, if not the 
most significant factor, is the reduction in atmospheric oxygen. The 
barometric pressure at an elevation of 18,000 feet has fallen to one- 
half that at sea level. Since the proportions of the various gases 
in the air do not change, it will be obvious that a given quantity of 
inspired air will contain only half the normal amount of oxygen. 

The various physiological and psychological effects of altitude have 
been studied while climbing high mountains such as the Andes, while re- 
siding there, while ascending in airplanes, and while undergoing a de- 
crease in oxygen supply in a sealed experimental room. 
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McFarland (413) (414) (415) (416) reports that sudden ascent to 
16,000 feet by plane and slower ascents by train to about the same 
elevation impair both simple and complex psychological functions. A 
few samples will show the nature of the changes which occur at high 
altitudes after a period of adjustment. Figure 51 shows the effect of 
altitudes up to 20,140 feet upon simple and choice reaction time, 
upon color naming, and upon the high speed codrdinated responses 
required by the McDougall Dotting Test. The critical elevation for 
these functions is in the neighborhood of 16,000 feet. The vertical 
and horizontal scales are clearly marked. The shaded area surrounding 
each curve indicates the standard deviation of the measures. It should 
be recalled that these results were obtained after a partial acclimatiza- 
tion. The effects of a rapid ascent in a plane to 15,000 feet, not an un- 
usual height today, would be much more pronounced. 


THE INFLUENCE OF WEATHER UPON EFFICIENCY 


Weather may be reduced to the same four conditions as climate, 
namely, temperature, humidity, barometric pressure, and wind, the 
main difference being in the temporary character of weather conditions 
as compared with climatic conditions. On account of this fluctuation in 
the weather, greater opportunity is offered for a study of efficiency. 
Climate is always involved with such a large number of other condi- 
tions, among them racial heredity, that conclusions are uncertain. The 
influences of the weather may be studied upon the same individuals 
under environmental conditions identical except in regard to this one 
factor. 

The effects of weather upon mental and motor performance can only 
be determined by careful experimental and statistical studies. The 
work of the New York State Ventilation Commission illustrates the 
former. The statistical approach is well illustrated by the investigations 
of Huntington and Dexter. Huntington (304) studied more than 500 
factory workers in Connecticut and 3,000 to 4,000 operatives from the 
southern states. He has examined the records of 1,700 West Point and 
Annapolis students and correlated their work on various days with the 
weather conditions on those days. His conclusions are as follows: 


1. Changes in barometric pressure have little effect. 
2. Humidity possesses a considerable degree of importance. 
3. Temperature is the most important factor. 


The greatest physical activity occurs when the daily temperature 
averages 60° to 65° F., with a noon temperature of about 70° F. 
Mental activity reaches a maximum when the outside temperature 
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averages about 38°, that is, when there are frosts at night. Moderate 
temperature changes from day to day are most conducive to activity, 
whereas great uniformity or sudden great changes are detrimental to 
good work. 

The measurements of Dexter (136) on the effects of the season of 
the year upon the calculations such as bank clerks are called upon 
to make, and discriminations, or tests of speed of perception, are of 
interest in connection with the discussion of weather conditions. His 
results will be briefly quoted, although it must be clear that the condi- 
tions studied reduce primarily to those that were investigated by the 
Ventilation Commission. The latter work done under controlled condi- 
tions and with carefully planned technique should be given at least 
equal weight in drawing conclusions. 


1. Increase in temperature causes an increase in errors, the increase 
becoming very rapid when the temperature reaches 85 degrees to 90 
degrees F. At this point the excess reaches 60 per cent of the average. 


2. Increase in barometric pressure increases the number of errors. 
Here the data are not so satisfactory and the conclusions rather in- 
definite. 


3. High humidity, especially when accompanied by high tempera- 
ture, causes increase in the number of clerical errors. 


4, An increasing high wind causes a decrease in number of errors. 
Dexter’s (136, 238) explanation of this conclusion is as follows: 


It seems to me probable that it is an evidence of the necessity of ventilation 
on a large scale, such as is caused in our large cities through great movements 
of the wind. Such movements bring fresh air from the surrounding country to 
take the place of that which has been deoxygenated through combustion of all 
sorts, and the effects which we have shown are just what might be expected, 
for that oxygen is necessary to mental alertness no one can doubt. 


5. The effects of the general character of the day are of interest. 
Cloudy days are accompanied by greater inaccuracy and rainy days 
show the same effect. Answers to a questionnaire led Dexter to con- 
clude that the best mental work is done on fair days, and many bank 
officials are said to have observed an increase of errors in unpleasant 
weather. 

After this consideration of the data, it seems fair to reduce climate, 
seasonal, and weather conditions to the two conditions of temperature 
and humidity. Winds, and barometric pressure in its causal relation to 
winds, affect the body much as stirring the air of an enclosed room, by 


facilitating evaporation and heat radiation, with the consequent lower- 
ing of the body temperature. 
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RHYTHMICAL VARIATIONS IN EFFICIENCY 


The probability of the existence of some kind of fundamental rhythm 
in human functions has led to a multitude of investigations of varying 
quality. Evidence has been sought for a diurnal rhythm (186) and 
more recently for a nocturnal rhythm (329). The testimony of indi- 
viduals and the results of numerous early studies of work done at dif- 
ferent times of’ the day created the impression that there are rhythmical 
variations in efficiency that can be capitalized. The equivalent of such 
rhythms of performance has been sought in changes in body tempera- 
ture, pulse rate, breathing, and blood pressure. For instance, tempera- 
ture, pulse, and breathing rate are said to be lowest in early morning, 
5 A.M., and increase gradually reaching a maximum about 5 p.m. The 
death rate at various periods of the day has been taken as an indication 
of changing vitality or efficiency of the bodily mechanism. It has been 
a rather common opinion that death, excluding accidental death of 
course, is most frequent at the early morning hour, 4 a.m., and conse- 
quently it has been assumed that vitality must be lowest at that time. 
As a matter of fact, careful study of death statistics shows that the 
lowest death rate occurs in the early morning and the highest rate in 
the afternoon hours from 2 to 6, just when the physiological activities 
seem at their maximum. Other factors besides the bodily rhythm must, 
therefore, be sought as the cause of the peculiar distribution of deaths 
during the day. 

Efficiency of the motor and mental processes at various periods of 
the day was studied by Marsh (395). In the case of physical strength, 
not including endurance, the minimal efficiency occurs at the extremes 
of the day, with a point of high efficiency about 11 a.m., and a point 
of maximal efficiency from 3 to 5 p.m. As to rate of movement there 
is a gradual increase in efficiency during the course of the day with a 
maximum toward night. In accuracy of movement the maximal effi- 
ciency occurs toward noon. Increased nervous state during the course 
of the day would account for the increase of speed and the decrease 
of accuracy. 

An interesting difference appears whenever mental activity is in- 
volved. When the motor activity is combined with mental work as in 
reaction-time and form-board tests, the course of efficiency follows that 
of the motor processes, with speed reaching a maximum late in the day, 
and accuracy in the late morning hours. In the more strictly mental 
activities, such aS memory, translation of foreign languages, attention, 
discrimination, mathematical calculation, and school examinations, the 
highest efficiency is attained in the morning hours for both speed and 
accuracy. 
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A large number of adult students and authors were questioned by 
Marsh (395) concerning the time of their maximal efficiency, and the 
majority considered it to be the morning hours. Preference of working 
hours, however, may represent largely the influence of habit, rather 
than any actual difference in efficiency. Students attending classes con- 
stantly during the day may get the habit of working at night and feel 
less efficient at any other time. Individual choice of working hours may 
be further influenced by such factors as age, sex, and fatigue. 

Gates (201) measured a variety of functions in a group of school 
children, where environmental factors were more uniform than in the 
case of Marsh’s subjects. His conclusions in general support Marsh. 
It should be noted that the highly uniform school life could create 
a rhythm of performance in the children that would resemble one 
resulting from an underlying organic rhythm. 

Such differences of efficiency in the course of a day, if established 
beyond question, would be of considerable value for practical work. 
Perhaps the most direct application can be seen in school programs 
where mental work would be done best in the morning hours and motor 
activities best in the afternoon hours. But many applications of the 
facts might be made to industrial activities also. A test of the output of 
magazine stitchers (395, 33-34) whose work is motor, with speed an 
important factor, showed that in the early morning hours the produc- 
tivity was about 6 per cent below the average for the day, and 10 to 12 
per cent below the maximal efficiency for the day, which occurs toward 
late afternoon. Thus if the working day of magazine stitchers were to 
be shortened, it should be shortened at the morning end of the day 
where efficiency is lowest. Data concerning the daily work curves in 
industry and the effects of shortening the work day are presented in 
Chapter 23. Figure 99, page 429, should be examined as it is the typical 
form taken by daily output curves in a great variety of industrial 
operations. 


CAUSES OF DIURNAL RHYTHM 


Is this rhythm of efficiency discussed in the preceding paragraphs 
owing to the nature of the physiological mechanism or is it owing to 
the relation between the hour of the day and the amount of work which 
has been done up to that time? In other words, is this daily efficiency 
curve after all only a work curve? The tests made by Hollingworth 
(278) upon ten individuals for a period of ten days, two days of which 
consisted of twelve hours each day of practically continuous work, 
offer the best material for answering this question. His general con- 
clusion is that the efficiency at any period of the day depends not on 
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any organic rhythms, but rather upon the amount of work or activity 
which has preceded that period. Fer when the work begins at 10:30 
A.M., the same sort of curve of efficiency for the day is obtained as 
when it begins at 7:30 a.m., except that it is shifted along just that 
much. One could scarcely expect that the rhythmic organic processes 
could thus shift. 

Figure 52 contains average curves for all the persons tested. The 
kind of work is indicated on the right of the chart and the time 
of day on the horizontal scale. The vertical scale indicates the time 
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required per unit of work, expressed in terms of percentages of the 
first test. None of the functions reprecented here shows the variations 
commonly seen in industrial work curves (Figures 33 and 34). The 
difference is due mainly to the powerful stimulus to good records under 
which Hollingworth’s subjects worked, and which are absent in the 
routine daily activities of the industrial worker. 

The contrast between the period of maximal efficiency for motor and 
mental activity appears in Hollingworth’s, as in Marsh’s results. The 
data show further that subjects doing work essentially mental in char- 
acter and working under uniform conditions, with a maximum of 
interest and incentive, show an average decrease of 10 to 15 per cent 
from the maximal efficiency in the course of a day’s work. This result 
appears only after the possibility of improvement by practice has been 
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eliminated. The experiment made by Hollingworth is virtually the 
only one of its kind covering a long period of time which eliminates the 
complicating factor of practice effect, and consequently considerable 
value must be attached to his conclusions. 

After a period of years following the work of Hollingworth during 
which his findings appeared to have disposed of the matter of a funda- 
mental organic rhythm, the problem was reopened by Freeman (183). 
He conducted an elaborate series of researches upon performance and 
energy expenditure at different times cf the day. His results reinforce 
the conclusions of Hollingworth which have just been reviewed, as 
shown in the following quotation (183, 27): 


It would seem that variation in performance and energy expenditure which 
correspond with the time of day are resultants of a complex polygon of forces, 
including food ingestion and sleep, effort and incentive, exercise and fatigue. The 
way in which these factors are afranged in relationship to the periods of work 
surveyed determines the form of variation which is exhibited.... Thus, if one 
individual works most efficiently at noon and another at 5 P.m., it is probable 
that the two are following a different routine and that the conditions mainly 
responsible for the period of high efficiency are similar in both and independent 
of the hour surveyed. 


The results of these various investigators from Marsh to Freeman 
demonstrate the importance for the individual of establishing the 
proper habits of living. No organic rhythm will interfere with an effi- 
cient program of working, resting, eating, and sleeping. Idiosyncrasies 
of daily routine should be explained as the result of habits of living 
and, where these habits are obviously inefficient, they can be revised 
toward a higher order of performance. 


10 


Monotony: A Problem in Adjustment 


Some explanation may be needed to justify the selection of monotony 
for special consideration out of the many aspects of adjustment that 
deserve examination. Justification may be found in the prominence 
given to it in discussions of human efficiency in recent years, in the ill 
effects which are commonly attributed to it, and specifically in the dis- 
satisfaction which it is alleged to cause. This last reason alone would 
seem to warrant careful consideration by the psychologist who looks 
upon satisfaction as a legitimate end-product of work. 

There seems to be general agreement that the modern organization 
of business and industry has heightened the monotony of work. Just 
what it is in modern methods which is responsible is a matter of con- 
troversy. According to one point of view, monotony arises from the 
fact that heavy manual operations are now done by machinery, leaving 
to the worker only the light and dexterous work with the result that the 
mental effects are becoming relatively more important than the bodily 
effects. According to another view, monotony results from the complete 
separation of manual work from brain work so that the person who 
does the latter appropriates all the interest that is wrapped up in indus- 
try and leaves nothing to the worker but monotonous toil. According 
to still another view, it is the result of repetition of a highly specialized 
set of operations, and it makes no difference whether these are manual 
or mental. Finally, monotony is looked upon as a purely subjective 
condition and not as a characteristic of the work at all. It depends 
upon the nature of the individual and need have no relationship to 
repetitive work, or to the limitation of function to either physical or 
“mental” operations (126). 


eta te CO. IN) Clee es OLB GMO NSO sm OUN: Y: 


Each of these statements describes some aspect of monotony. It is 
sometimes present in routine manual work and sometimes in routine 


mental work. A game of bridge may be experienced as monotonous 
185 
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although repetition and routine are at a minimum. Furthermore the 
very same game of bridge may be monotonous to one of the players 
and not to another. What then is monotony? 

Some order may be introduced into these seeming contradictions by 
reference to the phenomena of attention and distraction as discussed in 
Chapter 7 and further demonstrated in Chapters 8 and 9. It was said 
there that a waking person is always attending to something and that 
there is a natural tendency for attention to fluctuate or flit from one 
object to another. Whether this phenomenon of fluctuation is due to 
temporary blocking of the conducting mechanisms within the central 
nervous system is not known. It is tiring or fatiguing to resist this 
tendency to fluctuate. Such resistance implies an inhibitory process 
which is not a purely subjective phenomenon, but is a struggle between 
motor mechanisms for the control and direction of behavior. When the 
movements of attention are artificially restricted by the devices of the 
hypnotist, the patient will fall asleep. When not under such artificial 
control, constant attention of a limited sort is boresome, wearisome, 
monotonous. Innumerable objects are competing for the attention. 
Some of them are called distractions if, for any reason, they are not 
appropriate objects of attention. We have shown already that resistance 
to such distractions, whether they are lights, sounds, odors, contacts, 
or what not, means the expenditure of effort. 

The competition for attention that occurs under ordinary circum- 
stances is between what one wants to attend to and what one ought 
to attend to. The wants are to be inhibited in favor of the “oughts.” 
To maintain attention upon a routine task when the mind is drawn 
toward more pleasing objects, memories, or imaginings means the 
exertion of effort and the expenditure of energy. Where the need is great, 
as in tending a rapidly revolving and dangerous machine so that fluctua- 
tions of attention might cause an accident, the inhibition of the distrac- 
tions soon becomes wearisome. The task has become monotonous. On 
the other hand, where needs and desires coincide exactly, monotony 
should be entirely absent. According to this interpretation, resisting 
the distraction of a bright light (Chapter 8) when reading should give 
the same sort of irritation, restlessness, and weariness that results from 
resisting pleasing memories, day dreams, or other powerful competitors 
for attention while working. Such seems to be the case. Monotony 
might, therefore, be called a manifestation of a general state of weari- 
ness which results from resisting a particular class of distractions. 

Dodge (140, 111-112) has analyzed the phenomena of monotony into 
two fundamental physiological processes of competition among conduc- 
tion paths in the nervous system and of the refractory phase of nerves. 
He says: 
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Most normal lives seem too full of competing tendencies. In my own case 
I have been interested in observing how, every prolonged period of monotonous 
work like correcting papers, for example, finds before its close some insistent 
demand for interruption. If I successfully suppress one demand, more insistent 
ones arise, until finally effective voluntary reinforcement of the main task sud- 
denly ends. The voluntary reinforcements may have developed such sensations 
of strain that the surrender to a competing impulse brings great relief. ...I 
suppose all the phenomena of restlessness and the corresponding attractiveness 
of change reduce to competition and the relative refractory phase. They operate 
in work and play, in social and economic activities, in politics and religion... . 
Without their interference the initial process must always work itself out to 
the final collapse of complete exhaustion. 


Myers (456) expressed the same idea when he described the effects 
of monotony in terms of competition for the control of behavior. Com- 
peting mental activities, he said, refuse to remain suppressed. They 
intrude and make continuance of the monotonous work impossible. 
The effort to repress the intruding activities is accompanied first by “a 
feeling of boredom as interest wanes and later by a feeling of weariness 
as the effort is invoked with greater difficulty.” 

Robinson (522, 97) adds two additional points to the statements of 
Dodge and Myers, that the strain and dissatisfaction may appear 
before any noticeable falling off in quantity or quality of output, and 
that the feelings of dissatisfaction may be resisted under certain cir- 
cumstances to the point where there is danger of exhaustion. He would, 
therefore, like Dodge, attach some protective value to the feelings of 
boredom, though cautioning against too ready response to the danger 
signals of overwork. 

The tentative conclusion may be drawn from this brief survey of 
opinions that monotony is a condition created by competition for 
control of the reacting organism, characterized by tension and strain 
with feelings of weariness, and an eventual reduction in the quality 
or quantity of work or both. 

One further question may be asked in the light of the findings con- 
cerning distraction. Is the resistance to competing stimuli, especially 
during the period when output does not fall, accomplished at the cost 
of increased expenditure of energy? If the phenomena of monotony are 
related to those of distraction, as the discussion thus far implies, then 
the answer to this question may be expected to be positive. 
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Barmack (25) administered a program of laboratory experiments 
which should give at least tentative answers concerning output, 
energy expenditure, and feelings. One of three forms of performance 
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was required of the thirty-nine subjects taking part in the experiments, 
namely, operating a Pursuit Meter continuously for 70 minutes, adding 
pairs of six-place numbers for 90 minutes, and taking a series of five 
forms of an intelligence examination requiring a total of 90 minutes. 
These three tasks were selected by Barmack for study in the hope that 
they would be boring, neutral, and interesting respectively. Energy 
cost was measured by means of the technique described on page 115 
which employed rate of oxygen consumption as the critical measure. 
The state of mind of the subjects with reference to boredom, strain, 
irritation, sleepiness, and attention was measured by means of the cus- 
tomary type of rating scale. The monotony scale, and the strain scale, 
are given below: 


1 2 3 4 5 6 7 8 9 10 
Very bored Bored Indifferent Interested Very interested 
1 2 3 4 5 6 7 8 9 10 
Very relaxed Relaxed Indifferent Strained Very strained 


Each scale consisted of ten steps. The descriptive terms underneath 
the scale were not intended to be directly related to the specific steps, 
but were meant rather to show the direction of change in the condi- 
tion. These scales are subject to all the criticisms that are customarily 
leveled against rating devices, but when used for recording changes 
within a given individual they have some utility. 

One complicating factor arose early in the experiments so far as 
energy expenditure was concerned. To illustrate with an extreme case 
suppose that the monotony of the work became so extreme that the 
subject, overcome with weariness, went to sleep. His energy cost would 
naturally be reduced in the sleeping state. In less extreme cases the on- 
set of weariness would tend to lead to reduced output with a consequent 
reduction in energy expenditure. In fact just this result should occur 
according to the hypothesis outlined above. Only where the distracting 
power of the monotonous task was resisted and performance kept up 
to a given level in spite of it would the energy cost per unit of work 
be expected to increase. This latter condition resembles somewhat the 
state of affairs that would be encountered in industry where a worker 
is more or less under compulsion to maintain his output in spite of 
boredom. He cannot, however, invariably do this, in spite of his effort, 
as is indicated in the daily curve for monotonous work shown in Figure 
34, page 120. 
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It was Barmack’s expectation that the repetition of the intelligence 
test would be uniformly interesting to all his subjects and that the 
Pursuit Meter would be boring. This was not the case, however, since 
all tasks tended to be monotonous. The situation was complicated still 
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further by the great individual differences in the attitudes of his sub- 
jects. He did not have, therefore, two clear-cut classes of cases, the 
interested and the bored group, upon which to make his measurements. 
As he was interested in the general physiological condition under bore- 
dom he did not drive his subjects to maintain a given output level. Two 
cases selected from his data are presented in Figure 53. One gives the 
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records of a subject working on the Pursuit Meter, and the other of a 
subject taking a series of intelligence examinations. These two records 
were chosen because they demonstrate increasing monotony in the one 
case and increasing interest in the other. In addition to the monotony 
curves, there are curves of output, of oxygen consumption, and of 
strain. In the Pursuit-Meter records the base line represents the resting 
period before work at the end of which the metabolic rate was measured, 
followed by seven work periods each 10 minutes in length. In the intel- 
ligence-test records the base line represents rest followed by six periods 
each fifteen minutes long. Inspection of these two sets of curves shows 
that as monotony on the Pursuit Meter grows, the performance tends 
to decline (increase of errors), and as interest grows in the intelligence 
test, performance rises (output). The curves of metabolism and of strain 
show no clear-cut trend. Any interpretation of the metabolic curves 
is complicated by the fact that the resting metabolism is higher than 
at any stage of the actual work in the intelligence-test curve, and higher 
than the majority of points on the Pursuit-Meter curve. Such results are 
not unusual and suggest a relatively high state of tension in the pre- 
test situation where so far as output of useful work only is concerned, 
the subject is resting. 

Other laboratory studies generally confirm the relationship between 
output and boredom reported by Barmack. It is clearly shown in the 
experiment of Wyatt and Fraser (727) who had subjects assemble 
bicycle chains under experimental conditions and called for introspec- 
tive reports concerning boredom. Three of their cases are shown in 
Figure 54, in which the broken line gives the output record where 
boredom was “almost absent” and the solid line where boredom was 
experienced. The vertical scale gives the number of units of output 
per five-minute work period, and the horizontal scale shows the thirty 

. five-minute periods. Subject B began to feel bored after the first 25 
to 30 minutes which represents the point where the two curves begin to 
diverge. Boredom decreased at about 100 minutes when the end of 
the work spell was believed to be near, and increased again when the 
stop signal was not given. The output is affected in each case. Inter- 
pretations parallel output similarly in the case of Subject C. 

The same authors have described the relation between output and 
boredom in actual industrial operations. The records of two subjects 
have been chosen to illustrate their results. The work consists of the 
insertion of the filaments in light bulbs. Worker F is bored by the work 
and to the greatest degree in the middle of the work spell. Worker M 
“finds the work all right,” but begins to get bored at about 4 to 5 p.m. 


FIGURE 54 
Monorony IN AN ASSEMBLY Task * 
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bored about 4to 5 p.m. 
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Figure 55 gives the smoothed curves for a composite work day for 
these two workers. The vertical scale shows relative output above and 
below a standard at 100; the horizontal scale indicates the hours of 
work. Output will be seen to conform to the state of feelings. 
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INDIVIDUAL DIFFERENCES CONE AS) UTS C!S aT ae Ne 
20M ONO TONY; 


Individual differences in susceptibility to monotony should be antici- 
pated both on theoretical grounds and from the results of the researches 
reported here. Just as in the case of distractions, monotony comes from 
the interaction of an individual with a given set of circumstances. Each 
individual with his own unique characteristics is one of the determi- 
nants. Wyatt and Langdon (726) made a quantitative estimate of these 
differences. They developed an index of boredom or monotony, from the 
answers to a set of thirteen questions. The reply to each question is 
given a value on the following scale: 


O—1 Practically free from boredom 
1—2 Slightly affected by boredom 
2—3 Moderate degree of boredom 
3—4 Suffered severely from boredom 
4—5 Never free from boredom 


The index was the average of the score assigned to all the answers. 
The distribution of the amount of boredom in terms of the percentage 
of a given group of persons experiencing each degree is shown in Table 
22. Workers from four different factories appear in the table. First the 


TABLE 22 


INDIVIDUAL DIFFERENCES IN SUSCEPTIBILITY TO Monotony * 
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* From S. Wyatt and J. N. Langdon, ‘‘Fatigue and Boredom in Repetitive Work,’ Indust. Health 
ines. Ba., 1937, 77, 9. 


factories are indicated by the letters A to D. Then the number of cases 
from each factory is given. This is followed by five columns represent- 
ing the various degrees of boredom. At the bottom of the table is the 
distribution for all the factories in terms of the percentage of the total 
number of cases. These figures show that the workers within a given 
factory experience all the degrees of boredom from practically none to 
continuous boredom. 
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Even more striking are the data given in Table 23, page 196, which 
are reproduced primarily for another purpose. In this table the monot- 
ony indices are given for ten workers every one of whom spent one 
month in each of a series of five occupations. The different occupations 
are shown along the top of the table and the ten workers are shown 
in the first column. Looking down any one column for a certain task 
one notes the extent to which the individuals differ in their attitude 
toward it. Thus in making crackers the boredom varies from practically 
none (1.0) to nearly continuous boredom (4.8). Bundling chocolates 
is the only task which seems to affect all persons fairly uniformly, with 
indices ranging only from 3.2 to 4.6. 

The extent of the individual differences demonstrated by the data 
of Wyatt and Langdon and others raises an interesting problem in ad- 
justment. It would appear that no task and no set of working conditions 
could be offered that would be interesting to all workers, although in 
Table 23 it is shown that some tasks and some working conditions are 
more likely to be satisfying than others. Proper adjustment would seem, 
therefore, to call for the selection of those persons for a given task 
who would be likely to be interested in it or who would at least not 
be bored by it. One might do this by evaluating the task for monotony- 
producing characteristics and by measuring individuals for their tend- 
ency to be bored. 

The first of these two functions cannot be performed by mere inspec- 
tion. Miinsterberg (442, 197) cited an occupation which will appear 
to the reader to be extremely monotonous and in which a worker 
packed incandescent lamps in tissue paper. She wrapped them from 
morning to night, from the first day of the year to the last, and had 
been doing that for the previous twelve years. She performed this pack- 
ing process at an average rate of 13,000 lamps a day. The woman had 
reached about 50,000,000 times for the next lamp with one hand and 
with the other to the little pile of tissue sheets and then performed 
the packing. Each lamp demanded about twenty finger movements. She 
was able to pack twenty-five lamps in forty-two seconds and seldom 
did she need as many as forty-four seconds. Every twenty-five lamps 
filled a box, and the closing of the box required a short time for itself. 
She evidently took pleasure in expressing herself fully about her occu- 
pation. She found the work really interesting, and constantly felt an 
inner tension, thinking how many boxes she would be able to fill before 
the next pause. Above all, she experienced a sense of variety in her 
work. Sometimes she grasped the lamp or paper in a different way, 
sometimes the packing itself did not run smoothly, sometimes she felt 
fresher, sometimes less in the mood for the work, and always found 
something to observe and something to think about. 
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In general it may be stated that simple, highly repetitive, and rapidly 
repeated operations are most likely to be monotonous and that those 
that are more varied, have a slower tempo, have frequent rest pauses, 
and allow for social intercourse are less likely to be boring. The ques- 
tionnaire technique of Wyatt and Langdon just described offers one 
method of evaluating tasks in terms of the average level of monotony 
which they create in a population of workers. The limits of utility of 
such evaluation are clearly set by the range of individual differences 
within the worker population. 


SPECIFICITY OF BOREDOM 


One serious difficulty arises in the attempt to evaluate individuals for 
their susceptibility to boredom and that is the question of the specificity 
of the characteristic within the individual. Is there something in the 
constitution of one person that makes him sensitive to repetition and 
uniformity however and whenever it occurs, something that another 
person lacks? Miinsterberg (442) posited such differences and ac- 
counted for them by the characteristics of the psychophysical organism. 
There are some persons, he said, for whom the receipt of a certain 
stimulus sharpens the attention for a repetition of that stimulus, 
whereas there are others for whom the receipt of such a stimulus dulls 
or inhibits the attention for a repetition of it. The former would tend 
not to experience monotony and the latter would experience it. Al- 
though this particular formulation is still a matter of theory, Minster- 
berg found some support for it in his laboratory experiments. 

There are certain well-recognized differences among people that may 
have a bearing on their susceptibility to monotony, namely the ease or 
difficulty of shifting from one thing to another (Chapter 20). Some 
persons, when once they are “set” in a certain course, are hard to 
shake out of it, whereas others are notorious in their shifting of in- 
terests. Whatever the cause of these differences in attitude toward work 
may be, the differences themselves have frequently been reported by 
observers of industrial work. 

Wunderlich (721), too, sought for something in the individual which 
made him a victim of boredom. On the basis of a test calling for repeti- 
tive, uniform work at high speed he classified his eleven subjects into 
three types. These were: (1) the “totality” type whose whole attention 
is concentrated upon the task in hand, and who has great difficulty in 
making any function automatic. In a mechanical job such a person ex- 
periences boredom. (2) An opposite type that falls into a motor habit 
quickly, and without the details of the experience intruding into con- 
sciousness. The task becomes purely motor, so that consciousness can 
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occupy itself with entirely unrelated matters. Such persons suffer no 
boredom. (3) An intermediate type. 

If such constitutional types as those of Miinsterberg and Wunderlich 
exist, monotony would have a degree of generality within the individual 
so that if he experienced boredom in one situation he would be very 
likely to experience it in others, too. Selection of boredom-free workers 
would then be feasible. It would seem, however, that the studies of 
neither Miinsterberg nor Wunderlich would be calculated to establish 
the generality of the trait since individuals were not subjected to a 
sufficiently varied assortment of situations. 

The data given in Table 23 which are taken from Wyatt and Lang- 
don (726, 15) show a surprisingly high degree of specificity of sus- 


TABLE 23 


SPECIFICITY OF BOREDOM * 
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* From S. Wyatt and J. M. Langdon, “Fatigue and Boredom in Repetitive Work,”’ Indust. Health 
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ceptibility to monotony. Each of the five industrial operations was 
performed for one month by ten workers, and their degree of boredom 
estimated as described on page 193. The body of the table contains 
their indices of monotony. If one chooses any one of the workers desig- 
nated by the letters in the first column of the table, and follows his 
record across the table through the five occupations, a range of varia- 
tion will be apparent almost as great as the boredom scale will permit. 
Thus in making crackers, worker F had an index of 1.1, which means 
that he experienced practically no boredom, although in staying boxes 
he had an index of 4.7, which means that he was bored just about all 
the time. Other workers show similar wide fluctuations. 

If susceptibility to monotony is so highly specific as the data of 
Wyatt and Langdon suggest, it would seem to be futile to seek for a 
test of the characteristic or to attempt to classify people according to 
their susceptibility. Such efforts as have been made to do these 
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things have had rather discouraging results (613). A_ relation- 
ship has been sought between intelligence and proneness to boredom 
and certain of the studies have offered some promise that intelligence 
might be a useful indicator. Burnett (65), for instance, found that the 
most intelligent of four laboratory subjects working upon a repetitive 
task was the most prone to boredom and the least intelligent of them 
was actually interested in the task (Chapter 24). Wyatt and Langdon, 
too, looked for a relationship between intelligence as measured by a 
five-minute test and the index of boredom obtained from their ques- 
tionnaire study. They divided the workers into two classes, the most 
bored and the least bored, and computed their average intelligence 
scores. Although the intelligence differences between the classes was 
seldom significant, the investigators point out that in each of ten 
worker groups studied, the most bored class had the higher intelligence. 

A similar procedure was followed in seeking a relationship between 
susceptibility to boredom and introversion-extroversion, this personality 
trait having been measured by a short questionnaire. In every case the 
most bored class showed an extroversion trend and in five out of seven 
cases the least bored showed an introversion trend. In only three out of 
seven cases was the difference statistically significant. It seems probable 
from these studies that in the long run there will be a slight positive 
correlation between boredom and certain personality characteristics, 
but it is very doubtful whether the relationship will be found to be 
close enough to warrant prediction of susceptibility to boredom from 
them. 


PRACI CAL CONS LD.E RAT LO NSS. 


From everything that has been said in this chapter concerning indi- 
vidual differences, specificity, and the conditions under which boredom 
is most likely to occur, it would seem advisable to take precautions 
against too great uniformity and repetition in work processes. The 
studies that have been designed to measure the effect of a varied as 
contrasted with a uniform work schedule generally show benefits from 
variety. All of the gain cannot, however, be attributed to a reduction 
in boredom since other aspects of the work may change at the same 
time. Nevertheless, within the over-all effect there does appear to be 
a decrease in monotony. 

Such a study was made by Wyatt (722, 24-37) who had three persons 
perform three types of work with two different daily work schedules. 
The tasks were simple mental addition, addition by means of a comp- 
tometer, and a simple form of muscular work. The daily schedules 
which were followed for six weeks consisted of two two and one-half- 
hour work spells separated by one hour for lunch. On some days the 
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whole five hours were spent on one kind of work, whereas on others the 
work was changed every fifty minutes. In every case the variegated 
schedule gave both a greater output and a higher degree of accuracy, as 
shown in Table 24. Introspective reports from the subjects show that 
the unvaried work days were very monotonous and boresome and that 
the varied work days were far more satisfactory and enjoyable. 


TABLE 24 


EFFrects OF CHANGE OF OCCUPATION IN SIMPLE Mentat AND Motor Work * 
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* Adapted from S. Wyatt, “On the Extent and Effects of Variety in Repetitive Work,” Indust. 
Fat. Res. Bd. Rep., 1924, 26, 26-27. 


These results are confirmed by Wyatt (723, 13-23) in a field study 
of output in the packing of drugs in a wholesale firm, in which two 
workers were observed over a period of several days. Three schedules 
were followed. The first, in which there were many changes, consisted 
in adjusting the work to the character of the small orders for drugs as 
they were received. Not only was there a variation in the commodity 
to be packed, but each operator gathered the drugs and packing ma- 
terial, and counted, packed, and wrapped each order separately. The 
second, in which there were few changes, involved a shift of occupation 
every half hour throughout the day. In the third schedule, the same 
work was done throughout the day. The relative efficiency of these 
schedules in terms of output is shown in Table 25, in which the records 
are in terms of the percentage of the lowest daily wage earned. This 
lowest wage was earned by Subject A in the day of many changes, 
which is given, therefore, a score of 100. It appears that a few changes 
are better than many changes, and that for one subject at least no 
change is still better so far as output is concerned. Naturally, some 
of the increased output results from the reduction in “unproductive” 
time spent in changing from one process to another. On the days of 
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many changes, this “unproductive” time amounted to about 20 per 
cent of the day. Some of the increase results also from speeding up the 
work process through getting into the “swing” of it. On the days when 
no changes were made, of course, the unproductive time was almost 
entirely eliminated. The speed of the work fell off sharply during the 
day, so that in the last two hours of work a unit of production required 


TABLE 25 


EFFECTS OF CHANGE OF OCCUPATION IN Packinc Drucs * 








Percentage of Lowest Daily Earnings 
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* Adapted from S. Wyatt, ‘“‘On the Extent and Effects of Variety in 
Repetitive Work,’’ Indust. Fat. Res. Bd. Rep., 1924, 26, 17-18. 


19 per cent longer than during the first two hours. During these un- 
varied days the operators “often showed signs of discomfort, especially 
during the latter part of the afternoon spell. They appeared to be 
physically uncomfortable and frequently changed their posture.” Check- 
ing the work curves against the introspective reports of the workers 
and the observations of the investigator led to the conclusion that 
unvarying repetitive work throughout the day was “conducive to 
fatigue, boredom, and monotony, and is disliked by the operatives. 
Although it enables the work to be done at times with greater rapidity 
and dexterity, the cumulative effects of fatigue and monotony almost 
neutralize these advantages.” 

It appears from these two studies, as well as from a more theoretical 
consideration of the problems of monotony, that an optimal condition 
exists somewhere between unvaried and frequently varied work. The 
loss of time from too frequent shifting must be avoided as well as the 
loss from weariness when no changes are permitted. The schedule of 
changes will vary with the type of work, such as the time required to 
complete one unit of work, whether the operators are slow or rapid, 
and the amount of concentration of attention needed. A detailed study 
of the form of the daily work curve will be necessary to plan the 
optimal schedule (Chapter 23). 


I] 


The Influence of Drugs and Stimulants 


Any discussion of the regulation of human behavior necessitates 
some reference to the mass of data and opinion upon the effects of drugs 
and stimulants. The great publicity given to the marketing of coffee 
substitutes with emphasis upon the harmful effects of coffee, the re- 
peated attacks by the Federal Government upon certain soft drinks 
containing small amounts of drugs, the periodical threats against the 
sale and use of tobacco, the introduction of nation-wide prohibition and 
its subsequent repeal, the spectacular effects of drug addiction, and the 
growing alarm over the presumed relationship between alcohol intoxica- 
tion and automobile accidents have given the question of the effects 
of these substances a prominent place in the minds of all people. Serious 
confusion has resulted from the dissemination of misleading statistical 
information, so that at present the people at large have no satisfactory 
basis for the formation of an opinion. Partisanship of one sort or an- 
other has always been back of the propaganda upon which such 
opinions rest. What is most needed today is an unbiased evaluation of 
the existing data relating to the effects of these different substances 
when taken in small or large quantities and over different lengths of 
time, and the prosecution of more elaborate and intensive investiga- 
tions for the accumulation of further information. 


SOURCES OF ERROR IN DRUG INVESTIGATIONS 


The real effects of drugs and stimulants upon human activity must 
be determined from the most careful scientific procedure as opposed 
to the unchecked opinion and prejudice which are responsible for the 
common popular impressions. The problems to be met in this type of 
psychological research are many and difficult. The principal source 
of error comes from the suggestibility of people who have a knowledge of 
the effects to be expected. Much of the experimental work has failed 
to eliminate the possibility of suggestion and the results are question- 
able on that account. A further source of error in many tests has been 
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the lack of control subjects, or persons who are treated in every way 
identical with the others, except that’the drug or stimulant in question 
is not administered to them. Control groups serve as a check against 
interpreting as drug effects results which follow from other factors, 
affecting both groups alike. The first difficulty, that of suggestibility, 
can be avoided only by preventing persons from knowing what drugs 
they are taking, and when they are taking them. The drugs must be 
disguised, usually by having them placed in a neutral substance of 
some kind, which may be given regularly, sometimes containing the 
drug and sometimes not. In some cases the fulfilment of these condi- 
tions is extremely difficult and in others practically impossible. 

A further serious difficulty in this type of investigation, which, how- 
ever, is not limited to drug experiments exclusively, concerns the meas- 
urement of the effect. Shall it be measured in terms of the condition 
of some bodily organ, in terms of behavior, or in terms of feelings—a 
purely subjective measure? Each kind of indicator, when taken alone, 
seems to be inadequate. For example, the effects of a drug are likely to 
consist in an increased difficulty of a given task, a greater inertia which 
must be overcome. But it can be overcome by increased effort, hence 
the objective measure may remain unchanged (Chapter 7). In such 
a case it might appear that the feelings of effort would be a more 
accurate measure than the objective record, except for the known un- 
reliability of the subjective criteria of efficiency. A study by Hol- 
lingworth (281) demonstrates the variability of different indicators of 
drug effects. He measured the effects of alcohol when taken in small 
and large doses by means of the introspective reports of the persons 
taking it, the reports of observers, and the records of performance in 
a series of motor and mental tests. He concludes: 

It seems clear, then, that effects may be present which are measurable by 
properly chosen technique long before they are manifested in the individual’s 
gross conduct in a normal, social, working situation, and even a considerable 
time before they are indicated by the subjectively reported symptoms. 

In order that all measures shall agree, the doses of alcohol must 
be very large and be consumed within one hour. Most of the experi- 
ments upon which our discussions are based have used objective records 
of one kind or another to determine drug effects, emphasis being placed 
upon the selection of forms of behavior which are partially independent 
of voluntary control. 

Another difficulty may be mentioned, namely, that the experiments 
devised for testing the effects of drugs and stimulants are of short 
duration in contrast to the long periods over which they may be used in 
actual practice. Consequently, conclusions from such experiments 
should be limited to the temporal circumstances under which the tests 
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were made and should not be extended to cover cases of long continued 
use. This error is not peculiar to psychological research. Indeed, the 
same criticism may be lodged against the tests of the physiological 
effects of benzoate of soda and other similar preservatives which estab- 
lish them as harmless when taken in extremely small quantities. Has 
the possibility of cumulative effect from long continued use been suffi- 
ciently taken into account? (271) 

Finally, drug studies must reckon with the ever-present fact of inter- 
individual and intra-individual differences. The small groups of sub- 
jects used in laboratory experiments may not be representative of 
larger populations, and the times and conditions selected for the study 
of the individual may not be indicative of his behavior at other times 
and in other circumstances. Large test groups studied over long periods 
would seem to offer the only way of meeting these two sources of error. 

Our discussion will deal mainly with the effects of the more common 
drugs and stimulants, such as are real factors in the problem of per- 
sonal efficiency. They will be considered in the following four groups: 
(1) tobacco, especially when smoked; (2) alcohol, in the various forms 
in which it is commonly taken; (3) caffeine, which is the drug 
appearing in coffee, tea, and some soda-fountain drinks; and (4) ben- 
zedrine. 


DEE EEE Ee CLS SOR OBA CC Ol ON fb © EN cay, 


The increasing use of tobacco by women and girls since the first 
World War might have been expected to increase the volume of re- 
search upon its effects, but such has not been the case. Very few 
studies have been published during these years. There is no way of 
knowing whether this lack of research interest is owing to disbelief in 
any harmful effects, to skepticism regarding the whole question, or 
to a disregard of consequences. Curiously enough, current advertising 
for cigarettes appears to assume the belief that there are harmful 
effects from smoking, since the sales appeal for a given brand is based 
on its own less harmful effects. Thus, one brand is “easier on the 
throat,” another is “less irritating,’ another contains “less nicotine,” 
another has “not a cough in a carload,” while all emphasize the “mild- 
ness” of their particular product attained by their selection of the raw 
tobacco or their treatment of it in the process of manufacture. The 
implication in all these phrases is that smoking is harmful, but the 
harm can be reduced by using a particular brand. 

From a scientific point of view the investigation of tobacco, and 
especially of smoking, is subject to all of the difficulties mentioned 
above as peculiar to drug problems. Particularly important and almost 
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impossible to eliminate is the factor of suggestion. And in all cases 
the experiments fall short of life conditions in that they cover relatively 
brief periods of time. Most of the experiments report the effects which 
follow immediately after smoking, the indulgence being limited usually 
to one cigar or cigarette. 

Much of the evidence concerning the effects of tobacco which attracts 
popular attention is anecdotal in character. The man who attains the 
ripe age of ninety years and who smoked all his life is a familiar case. 
Such instances can be matched with those who reach the same age and 
attribute their longevity to abstention from the use of tobacco. Material 
of this sort confuses the issue and engenders prejudice and controversy. 

Little better than the anecdotal sort of evidence is the statistical 
compilation of the number of inmates of penal institutions and insane 
asylums who use tobacco, or the statistical analysis of populations into 
tall and short together with the determination of how many in each 
group smoked or did not smoke during the growth period. Correlations 
between school grades and smoking habits have frequently been re- 
ported, showing in most instances the deleterious effects of the use of 
tobacco. 

Another type of evidence has come from the studies of nicotine. To- | 
bacco is popularly believed to reduce efficiency by introducing this 
substance into the body. Consequently, nicotine has been given in 
experimental doses and the effects produced are interpreted as indica- 
tive of the effects of tobacco smoking. The proportion of nicotine 
carried in smoke ranges, according to different authorities, from 7 to 
70 per cent of that contained in the tobacco. As a matter of fact, 
chemical analyses led Bush (76) to conclude that it is exceptional to 
find any nicotine at all in tobacco smoke. (It does occur in small quan- 
tities in the smoke of rapidly burning cigarettes.) The nicotine in the 
burning is decomposed into pyradine and other substances. It may seem 
to make little difference whether the toxic factor be called nicotine 
or pyradine, except for the fact that pyradine is only about one- 
twentieth as poisonous as nicotine. The physiological effects of nicotine 
introduced into the body through smoking are said to be moderate 
constriction of blood vessels, rise in blood pressure during the smoking 
period with a rapid fall immediately afterward, primary slowing of the 
heart action followed by a secondary quickening and increase in the, 
rate and amplitude of breathing. 


PHVSIOALSE RERECTS OF TOBACCO 


Most of the experiments concerning the influence of tobacco upon 
physical efficiency have been made with the ergograph, measuring the 
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physical endurance of a limited number of muscles, in terms of amount 
of work done in a series of muscular contractions; or by the dyna- 
mometer, measuring the strength or force of single muscular contrac- 
tions. Rivers (519) reports Lombard as having found that a single cigar 
of moderate strength reduced muscular strength from 10.4 to 2.1 kilo- 
grammeters,* or a decrease in efficiency of 80 per cent. This depression 
began to disappear soon after smoking ceased, but complete recovery 
required more than one hour. The same investigator found that mus- 
cular contractions produced by electrical stimulation, rather than by 
the individual’s volition, were not reduced, and consequently located 
the depressing effect somewhere in the central nervous system. He also 
cites Feré to the effect that cigarette smoking was found to induce 
a state of depression, after an interval of fifteen minutes, showing itself 
in reduced capacity for work. Other investigators have not found such 
striking results. Rivers (519) reports a change after smoking no greater 
than that which occurs normally at different periods of a day. His ex- 
planation of the slight decrease in efficiency found in his own test is 
interesting. The by-products of the act of smoking such as the taste 
and smell of tobacco are likely to be stimulating, and are in them- 
selves causes of increased efficiency. The small decrease in efficiency 
which results from smoking is significant when compared with the 
expected increase from this sensory stimulation. Rivers’ interpretation 
illustrates the complicated character of the whole experimental prob- 
lem, and of the necessity for the most careful interpretation of data. 
The prohibition of smoking in all persons who are undergoing training 
for speed, strength, and endurance tests is a practical application of the 
belief in the deleterious effects of tobacco on physical efficiency. 


MENTAL EFBECTS OF TOBACCO 


The influence of tobacco on mental efficiency has been the subject 
of few important researches, and none has succeeded in eliminating 
all sources of error. It is in this type of work that suggestion plays its 
largest role and where the necessity for control subjects is greatest. 
Furthermore, the mental tests of efficiency are almost all subject to 
improvement from practice and often a great improvement may be 
noted from one repetition of the test to another. In the absence of con- 
trols, improvement from practice might be wrongly attributed to the 
stimulating influence of tobacco, or might hide a real decrease in 
mental efficiency. 

The most thoroughly controlled investigation of the effects of to- 


* A unit of measure meaning the work done in lifting a weight of one kilogram 
to the height of one meter. 


FIGURE 56 


SHOWING THE USE OF THE CONTROL Pipe * 











*From C. L. Hull, ‘‘The Influence of Tobacco Smoking on Mental and Motor Efficiency,” 
Psychol. Monog., 1924, 33, No. 150 (Frontispiece). 
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bacco smoking is that of Hull (300), carried out with the support of 
the American Committee for the Study of the Tobacco Problem. He 
used all the controls that have been found essential in other drug 
studies and succeeded by an ingenious technique in preventing the 
subjects from knowing whether or not they were really smoking. 

This was accomplished in part by having his subjects blindfolded 
during their smoking, and by providing an electrically heated pipe 
through which the smoker drew warm and slightly moist air. Figure 56 
shows this device being placed in a subject’s mouth. Elaborate prelim- 
inary preparations and explanations were intended to forestall any 
suspicion of the presence of the control. 

The scope of his investigation, which suggests the limitations of his 
conclusions, is stated as follows: 


To determine quantitatively the effect upon the efficiency of a dozen typical 
mental and neuro-muscular functions of young men, of smoking a large pipe 
of mild tobacco for a period of 25 minutes, the smoking to take place 114 hours 
after a meal, the smoke to be blown from the mouth at once and not inhaled, 
and the effects to be traced for a maximum of 1 hour and 45 minutes after the 
smoking ceased. 


His results are summarized in Table 26. The figures are in terms of 
percentage, stimulation or improvement in efficiency being indicated 
by a plus sign and depression or loss by a minus sign. The figures hav- 
ing “a satisfactory statistical reliability” are marked with a ¢. A { 
means that the figures are probably reliable. The numbers, 1,2,3 indi- 
cate the first, second, and third test after smoking. Hull’s conclusions 
may be stated in his own words (300, 145): 


... Only three of the 12 forms of behavior investigated reveal an unmistakable 
influence of smoking. Two of these (pulse and tremor) are essentially physio- 
logical. The interest of the present investigation, on the other hand, is primarily 
in the more strictly psychological processes. Of these, only one (Addition) 
shows an unmistakable effect. Several others show effects with a fair degree of 
reliability, however, and are entitled to consideration. Probably the two most 
significant tests of this intellectual group as revealing the influence of smoking 
on mental efficiency, are Complex Mental Addition and Rote Learning. The 
first, together with Reaction Time, may be presumed to give some indication of 
the effects of smoking upon ordinary routine thinking, which is essentially the 
functioning of old associative bonds. The evidence in this case is favorable to 
tobacco where the subject is accustomed to its use. On the other hand, Rote 
Learning, possibly supported by Memory Span, presumably indicates the effect 
that tobacco is likely to have where new associative bonds are in the process 
of formation, as in most school learning. The results in this case, while not so 
reliable, are unfavorable to tobacco. It must be remembered, of course, that the 
above formulations apply with strictness only to the first hour and a half after 
the termination of smoking. Generalizations from them must be made with ex- 
treme caution. 
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A safe conclusion from these experiments would seem to be that the 
more adequate the controls and the’more careful the experimentation 
the smaller seems to be the effect of tobacco smoking. Although no 
serious decrease in efficiency is recorded over the period covered by 
these tests, neither is there enough evidence for an increase in efficiency 
sufficient to justify smoking for that purpose. Although smoking may be 
justified as a means of bodily comfort and enjoyment, one might well 
question what advantage it has over the other forms of recreation 
except where the habit has already been firmly established. 


LH ESE EPE CIS On ALCOHOL ON EEFEFICIEN CY 


The effect of alcohol upon the human body has been the subject 
of controversy for at least a century. Jellinek and Jolliffe (318) have 
estimated that during that period “a jungle of 96,000,000 words has 
grown around the problem.” Publication during recent years has been 
increasing at an accelerating rate. These authors have found 266 books 
and articles that have appeared during 1939 alone on the effects of 
alcohol upon the individual. The whole resembles a jungle, indeed. 
There are many reasons for the present state of confusion. Foremost 
among these is the injection of emotion into thinking about the 
subject, particularly because of its moral and religious implications. 
Added to this are the striking individual differences in the reaction 
to alcohol, with the result that the choice of persons for study may 
predetermine the results. Partly responsible also is the fact that when 
taken in small quantities alcohol may act as a food, whereas in larger 
quantities it may become a poison. And, finally, while it stimulates 
one set of organs it depresses the action of others. Over and above 
these factors leading to confusion are the sources of error common 
to all drug experiments and listed at the beginning of this chapter. 
Especially important is the influence of expectation and suggestion. 
Most persons have well-established notions concerning the effects of 
alcoholic drinks, and even the investigators themselves have been 
known to be influenced by their preconceptions either as defenders 
or opponents of the use of alcohol. In order to avoid the influence of 
expectation it is necessary to disguise the presence of alcohol. This 
is extremely difficult to do. The attempts to do so vary all the way 
from intravenous injections (466) to the drinking of alcohol in a mix- 
ture of lemon juice, orange juice, carbonated water, bitters, tabasco 
sauce, and powdered sugar (542). In every instance it is possible to 
detect the presence of alcohol, from the “glow” which it creates, if in 
no other way. 

An attempt to bring order into the whole subject of alcohol research 
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was started by the establishment in 1938 of the Research Council on 
Problems of Alcohol (435) as an adjunct of the American Association 
for the Advancement of Science, whose main and primary purpose 
is to ascertain the facts and then to make these facts available to the 
public. An important medium for the dissemination of the information 
has been provided in the Quarterly Journal on Studies of Alcohol which 
is associated with the Council. 

Excellent surveys of the literature on the effect of alcohol upon 
bodily structure and function (318) and upon psychological functions 
(319) (396) are now available. One of the latter by Jellinek and Mc- 
Farland is particularly valuable for its critical inspection of the 
psychological techniques that have been employed and of the data 
that have been derived therefrom. Only that material will be discussed 
in this chapter which bears directly upon efficiency in everyday life. 


PHYSIOLOGICAL EFFECTS OF ALCOHOL 


Although the bulk of the immense literature upon the physiological 
effects of alcohol (261) (318) need not concern the applied psycholo- 
gist, certain aspects of it are extremely important. These have to do 
with the absorption of alcohol by different body tissues, the latent time 
and the rate of such absorption, and the factors which influence them, 
as well as the process of elimination, its latent time and rate, and the 
factors which influence these. Definite data on these matters will form 
the basis for correlations between the physiological functions and the 
psychological reaction. Correlations of this sort are seriously needed 
since certain physiological measures such as amount of alcohol in the 
expired air, in the blood, and in the urine are being sought and adopted 
as simple and practical measures of intoxication. 

It is now known that the physiological effect of a given amount of 
alcohol will vary roughly with the body weight, the greater the weight 
the less the effect. This is because of the fact that all the tissues ab- 
sorb the substance sufficiently uniformly that the greater the body bulk 
the less alcohol each tissue will receive. Account must be taken, how- 
ever, of the rate at which the alcohol is absorbed from the stomach and 
intestinal tract, for the rate of elimination is such that if the rate 
of absorption is sufficiently slow, elimination may overlap absorption 
and the maximal effect be thereby reduced. Many factors influence 
rate of absorption. It is most rapid when the stomach is otherwise 
empty. Various foods have a differential effect upon rate of absorption. 
The greatest deterrents are fats, particularly in the form of milk, 
cream, and butter. Another factor determining rate of absorption is 
the concentration of the alcohol. Although there is some disagreement 
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about the matter, it may be said that the greater the concentration the 
more rapid the absorption. Therefore, the rate of absorption of a light 
beer and its consequent maximal effect will be less than that of a high 
proof whiskey. There are many other factors influencing rate of absorp- 
tion, among them degree of habituation to alcohol; but space will not 
permit the discussion of them. The generalization may be made that 
under ordinary circumstances the maximal concentration in the tissues 
will occur in a‘half hour to two hours after drinking, and that in two 
and a half hours the intestinal tract will be free from alcohol. 

Reduction of the amount of alcohol in the tissues depends upon a 
variety of factors also. After a given amount has been absorbed, the 
process of reduction will occur by way of oxidation and by way of 
elimination through the kidneys and bladder, the skin and the lungs. 
Each one of these avenues of reduction is open to its own set of in- 
fluences. Thus, elimination by way of expired air depends among other 
things upon rate and depth of respiration; elimination by way of the 
urine depends in part upon factors which influence frequency of urina- 
tion ; and oxidation depends among other things upon degree of habitu- 
ation. With this variety of influences at work, it is not safe to offer any 
generalization concerning the rate at which alcohol will disappear from 
the body. 

The statement was made above that different body tissues tend to 
absorb alcohol uniformly. It should be emphasized that there is only a 
tendency toward uniformity in this respect. One cannot rest so heavily 
upon the expectation of uniform distribution as to accept the amount 
present in one tissue as a measure of that in another tissue. For in- 
stance, the correlation between the amount of alcohol in urine, blood, 
and brain tissue is not 1.0. Just how high the positive correlation is, 
and whether it is high enough to justify a prediction concerning the 
brain from the condition of one of the other tissues, is a matter of 
dispute. One can readily understand the significance of this whole 
question for psychological interpretation. 


Dino CH OrsALCOHOL. UPON MOTOR FUNCTIONS 


Everyday acquaintance with users of alcohol would lead one to ex- 
pect laboratory and field studies to show a marked effect upon motor 
control. The uncertain gait, the thick speech, the double vision, and 
the poor eye-hand coérdination leading to awkward reactions are the 
generally accepted symptoms of too much alcohol. Research attention 
was early directed to the quantitative determination of such changes 
(430). Rivers (519) was the first investigator to disguise the alcohol 
in a mixture so that it could not be detected by the person taking it, 
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and thus largely eliminated the influence of suggestion. He found prac- 
tically no effect upon muscular work from taking alcohol in doses 
ranging in size from five to ten cubic centimeters. Effects previously 
found by others from such small doses he attributed to the sensory 
stimulation and the expectation of stimulating effects. Even doses as 
large as 40 cubic centimeters did not produce entirely consistent results 
in all cases. Sometimes there would be an increase and sometimes a 
decrease in total work done. Whenever an effect was noted, however, 
it consisted in a change in endurance or duration of the work rather 
than in the quantity of work done per unit of time. 

Dodge and Benedict (141), working in the Nutrition Laboratory of 
the Carnegie Institution, found that instead of alcohol’s being a gen- 
eral stimulant as is commonly supposed, it is really a depressant. Only 
in the case of the pulse rate did they find an acceleration; but even this 
was not an absolute increase in rate as it represented only the absence 
of the gradual decrease in pulse rate in the course of moderate mental 
and physical work. In the case of simple reflex and sensory processes, 
the depression expressed in percentages is as shown in Table 27. 


TABLE 27 
INFLUENCE OF ALCOHOL ON SIMPLE Motor Reactions * 
Per Cent 
Latent time of the knee jerk increased ........... 10 
Thickening of the quadriceps muscle decreased .... 46 
Protective eyelid reflex, latent time increased...... 7 
Extent of eyelid movement decreased ............ 19 
Eye reactions, latent time increased ............ 2 
Speed of eye movements decreased .............- 11 
Sensitivity to electric stimulation decreased....... 14 
Speed of finger movements (tapping) decreased... 9 


* Adapted from R. Dodge and F. G. Benedict, ‘Psychological Effects of Alcohol,’’ Carnegie Instit. 
Wash. Publ., 1915, No. 232, 244. 

A bit of apparently conflicting evidence of some interest comes out 
of the work of Travis and Dorsey (650). Using a dose which varied for 
each subject but in each case so heavy as to make the subjects partially 
unconscious, they found an increase in reflex speed, that is, a reduction 
in the latent time. The discrepancy between this and other research is 
explained away by the authors on the reaction level theory. That is 
to the effect that alcohol works progressively from the highest centers 
downward and that the extremely large dose depressed the inhibitory 
control of the higher centers upon the reflex to such a degree as to over- 
shadow the direct depressing effect upon the reflex mechanism itself. 

An extensive study of the influence of alcohol upon psychological 
processes has been made by Hollingworth (270). Among other func- 
tions, he tested steadiness of the hand, rate of tapping, and codrdina- 
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tion of hand and eye. The alcohol was administered in the form of beer, 
and for control purposes the same Kind of beer was employed except 
that the alcohol had been extracted from it. The test schedule was so 
arranged that the effect of the alcohol could be measured against per- 
formance earlier in the day before the alcohol was taken, against days 
when only the control dose was taken, and against days when neither 
alcohol nor the control was taken (blank days). The data for all the 
tests are given in condensed form in Table 28. In all cases the figures 
are in terms of percentage of forenoon records, plus meaning improve- 
ment and minus meaning impairment of efficiency. The last three col- 
umns in the table show the effects of drinking from three to nine 
bottles of beer. The data indicate that in every motor function there 
was a decrease in efficiency, the hand being less steady, motor co- 
ordination slower and less accurate, and the speed of tapping reduced. 


TABLE 28 


INFLUENCE OF ALCOHOL ON MENTAL AND Motor EFFICIENCY * 


Bottles 
Blank Control 

3—4 5—6 6—9 
Piisemee.. «ce aes = yf 0 ap ts =) 10 + 19 
Steadiness + 11 — 21 — 68 — 241 — 370 
Aneaieyesearea A See 2 0 = =o ele ran ls 
Coordination .. see aes — 2 ——aG 10 —= 20 
Color naming.. ao 0) == $8) os OY i Sah} 
Opposites ..... 2B a7 = 5, eae LD aR 
PAAGIITIPS ue weecersie s ap et 0 2 5 ==) a1@) = ils) 
Substitution ... =n re == a5 ah == ty) PA 6) 
IMemoryes tn: -> aah sa 7)! 00 





* Adapted from H. L. Hollingworth, ‘‘The Influence of Alcohol,” J. of Abn. (Soc.) Psychol., 1923- 
24, 18, 317. 


Such functions as marksmanship and typewriting which require a 
high degree of eye-hand codrdination should be expected to show de- 
preciation from the use of alcohol in the light of the data of Table 28. 
Miles (430, 235), in reviewing the researches on marksmanship, com- 
ments upon the relatively slight deterioration in accuracy, one study 
showing a maximal loss of only 2.5 per cent. His interpretation con- 
forms to that offered for resistance to distractions in Chapter 7 when 
he says: 


It must be remembered that shooting does not make a continuous and strenu- 
ous demand on the person who is engaged in it, therefore, strongly motivated, 
well-trained marksmen can often approach their normal scores even though 
they are old, fatigued, hungry, ill, or otherwise handicapped. They can pull 
themselves together for a moment, make a shot, and then relax before another 
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effort has to be made. Because momentary self-control can be practiced with 
fair success after drinking alcohol, sharp shooting and reaction time with certain 
stimuli often show relatively slight interference after small amounts of the 


narcotic. 


The above observations are supported by the fact that typing, which 
demands continued control, shows a marked decrease in efficiency. 
Both Vernon (661) and Miles (430, 236) found decreases in accuracy 
of very considerable amounts from moderate doses of alcohol, even 
when taken with food. When taken into an empty stomach the errors 
increased from 40 to 100 per cent above the normal. Speed, though not 
so seriously affected, did show a slight loss. 

The color-naming test used by Hollingworth is a sensitive measure 
of control of the highly complex motor mechanism of speech. Table 28 
shows a loss in this function which increases with the size of the dose. 
These few samples of the researches on motor control show a meas- 
urable loss of efficiency except where the adjustments that are required 
are of momentary duration. 


INFLUENCE OF ALCOHOL ON THE SIMPLER 
MENTAL FUNCTIONS 


Concerning the influence of alcohol on mental efficiency, popular 
opinion must be clearly distinguished from the results of scientific 
experiment. Alcohol in small doses is commonly supposed to increase 
mental activity, and to produce a feeling of general well-being, effects 
which quickly disappear when larger doses are taken. Under careful 
experimental conditions, Dodge and Benedict found that memory and 
association were only slightly affected and in the general direction of 
a decrease in efficiency. Thus these simple mental processes would re- 
semble the reflexes and the motor mechanisms in their reaction to 
alcohol. Hollingworth (270), in the research mentioned above, tested 
such mental processes as naming of opposites, adding figures, substitu- 
tion of symbols according to a simple code, and memory. The data in 
very condensed form and for all his subjects are given in Table 28. 
As previously described, the figures express the percentage of change 
over the morning tests before any alcohol was taken. As minus signs 
mean decreased efficiency, it appears that every one of these functions 
was adversely affected. A more detailed sample of Hollingworth’s data 
is given in Figure 57 for the addition test. 

The points on the base line of the figure indicate the different test 
periods during the day; the break in the line shows the intervening 
lunch period when the drink was administered. There were six tests 
before and six after the dose. The vertical scale is in terms of per- 
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centages of the average morning score, which is taken as 100. Each 
point on the scale is the average of the records of six subjects on two 
different days, or twelve records in all. The solid line represents large 
alcohol days (five to six bottles), the fine line the small alcohol days 
(three to four bottles), the broken line the control days (beer without 
alcohol), and the dotted line the blank days (no beer at all). The six 
morning records are free from alcohol effect regardless of the type of 


FIGURE 57 
THe MENTAL EFFECTS OF ALCOHOL UPON ADDING * 
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* From H. L. Hollingworth, ‘‘The Influence of Alcohol,’’ J. Abnorm. (Soc.) Psychol., 1923-24, 18, 
234. 


day, because the dose was taken at noon. As the records are in terms 
of time required to perform a given task, higher scores mean poorer 
records. Any differences in the morning records are the result of acci- 
dental variations or practice. It will be seen that all afternoon records 
are poorer than morning records, regardless of whether alcohol was 
taken or not. This is merely a case of the daily work curve which was 
described in Chapter 6. The blank days and the control days are prac- 
tically the same, as would be expected, since there was no alcohol in 
either case. The large dose shows a considerable impairment at the 
first test period, increasing in the second and then decreasing through 
the remaining tests. The small dose shows the same characteristics but 
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less exaggerated. In the case of addition, the curves return almost but 
not quite to the point reached by the blank and control curves at the 
end of the final test period. The records for all the other tests present 
the same general characteristics. 

After taking note of all the various factors that can influence per- 
formances under alcohol—such as individual differences, the taking 
of food, and tendency to compensate which have been mentioned by 
other investigators—Hollingworth concludes as follows (270, 237): 


In all of the mental and motor tests here used the effect of alcohol is to 
reduce the score. The hand is made less steady, motor codrdinations less accurate 
and rapid, rate of tapping is reduced, the processes of color naming, naming 
opposites, and adding are slowed down, and the rate of substitution learning is 
less rapid. In pulse rate, which must be considered separately from these mental 
and motor tests, the effect of alcohol is to produce a positive acceleration. 

In all cases the effect varies directly with the size of the dose. In the associa- 
tion processes the effect of the smaller doses here employed has disappeared by 
the end of the experimental day, three hours after the conclusion of the drink- 
ing period. In the case of the motor processes (tapping, steadiness, and co- 
ordination) and pulse rate, recovery is slower, and even in the case of the 
smaller doses there is usually inferior performance or change of rate at the 
end of the day. 


INFLUENCE OF ALCOHOL UPON HIGHER 
MENTAL PROCESSES 


The term higher mental processes is here used rather loosely to in- 
clude intelligent reactions, judgment, and reasoning. Special reference 
is made to them because of the important part they are believed to 
play in the causation of highway accidents. When one is driving a car 
at 50 miles an hour, a slight misjudgment of space available for passing, 
or of the time required to reach a given point on the road, or a slight 
decrease in the amount of “road courtesy” may spell the difference 
between safety and disaster. Changes in control such as these are 
difficult to measure in the laboratory, even though under equivalent 
conditions on the road the deficit might be observable. The degree of 
vigilance or alertness seems to be greater under laboratory conditions. 
On the road the monotony of sound and sight may make for relaxation 
of higher controls. These are obviously speculations which will be diffi- 
cult to check, but which can be tested with the exercise of some in- 
genuity. 

Certain laboratory studies have shown a loss of efficiency in the 
higher mental processes. Mead (421) compared the effects of 30 cubic 
centimeters of alcohol disguised in a mixture of grape juice, pepper- 
mint, and water upon simple conditioning and upon a symbolic mental 
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process consisting of the learning of an artificial language. His con- 
clusion from the data of six subjegts was that the conditioning was 
no more affected by the alcohol than by the control dose, both of these 
having given a slightly better performance. Suggestion was, doubtless, 
the potent factor. In the case of the artificial language the improve- 
ment was greater following the control than the alcohol in every case 
but one. The higher function, therefore, was considered to be more 
susceptible to deterioration from alcohol than the simpler form of 
learning. 

Cattell (100) tested fifty subjects for possible effects of 12.5 cubic 
centimeters and 25 cubic centimeters of alcohol upon intelligence as 
measured by intelligence tests and upon recall. He found that 25 cubic 
centimeters, when checked against a control drink, “lowers the in- 
telligence quotient and diminishes the power of recalling past expe- 
rience.” The loss in intelligence was 1 per cent. The effects of the 
smaller dose were clouded by individual differences, but Cattell feels 
that there is evidence for improvement of intelligence and recall follow- 
ing a dose of 12.5 cubic centimeters. 

Seward and Seward (551) measured the effect of large doses of 
alcohol upon the accuracy and speed of syllogistic reasoning as a 
sample of the process of judgment. The syllogisms had been previously 
graded in difficulty. Twelve subjects in the main experiment were given 
from 50 to 70 cubic centimeters of alcohol in thymol, according to their 
weight. In addition to the judgment measurements, the time required 
to read the propositions and the time required to learn them both with 
and without alcohol were recorded. There was an expectation on the 
part of the experimenters that alcohol would delay the judgment proc- 
esses and that the delay would increase with the difficulty of the 
syllogisms. Their data forced the conclusion that the judgment process 
as investigated by them was not affected by alcohol. However, reading 
time was lengthened in more than half of the cases and the recall of the 
propositions showed signs of impairment especially with the most 
difficult syllogisms. The influence of possible compensating mechanisms 
and of uncontrolled variables was invoked to explain the results. It 
should be noted that the subjects were cautioned to be deliberate in 
their decisions and to avoid “snap judgments.” It is just possible, how- 
ever, that the snap judgment or the emergency judgment is the type 
that would be most readily affected. 

Practical conclusions are not difficult to draw in the case of alcohol 
and efficiency. Alcohol may possibly be taken in small quantities with 
benefit by the aged and certain types of invalids, where it may serve 
as a food. But over against this is the evidence that it is not a stimulant 
to increased efficiency for normals, but rather a depressant. Every func- 
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tion that has been measured in the laboratory, from the simple reflexes 
to the processes of judgment, shows this depression if there is any 
reliable trend at all. Furthermore, there is no doubt of the ill effects 
of the excessive use of alcohol. Large industries and railroads where 
safety is a public obligation have long made abstinence a necessary 
qualification for employment. The drastic regulations of many states 
concerning automobile driving while intoxicated place a heavy re- 
sponsibility upon any one who drives after using alcohol. 


WHEN IS A MAN INTOXICATED? 


The foregoing statements raise an interesting and important ques- 
tion, When is one intoxicated? And they suggest the serious need for 
some kind of index which may be easily and quickly applied in every- 
day life. Hollingworth (281) raised the above question in 1925, and 
suggested three kinds of evidence which could serve as criteria of in- 
toxication. They are: subjective or introspective report of the feelings, 
sensations, impulses, inclinations, and other experiences ; overt behavior 
such as appearance, gait, gesture, and facial expression, and motor 
control which may be observed by another person; and technical meas- 
urements under controlled conditions of change in capacity or vari- 
ability in performance of standardized tasks. There should be added 
to this list the various physiological measurements of the alcohol con- 
tent of the expired air, of the urine, of the blood, of nerve tissue, and, 
as a final possible measure, the kind and amount of alcoholic drink 
consumed. 

Hollingworth obtained data on the first three of these measures from 
his experiment described on page 210. From Table 28 it appears that 
even the smallest doses affected all the functions tested, and evidence 
not included there showed that even smaller doses than these affected 
adversely the processes of adding, substitution, opposites, and paired 
associates. His subjective evidence came from written introspective 
reports that were subsequently rated by five judges as being given 
on either normal, control, or alcohol days. His behavior evidence 
was derived from the observation of the subject’s behavior by three 
judges. Table 29 gives the data for the subjective and behavior evidence 
for the normal, control, small alcohol, and large alcohol doses. The 
table should be read as follows: normal day records, when no drink 
was taken, produced introspective reports that were judged to come from 
alcohol days in 13 per cent of the cases, from control days (when beer 
with alcohol removed was drunk) in 3 per cent of the cases, and from 
normal days in 84 per cent of the cases. Normal day records produced 
behavior reports that were judged to come from alcohol days in 7 per 
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cent of the cases, from control days in no case, and from normal days 
in 93 per cent of the cases. s 

Inspection of the data shows that introspective reports revealed evi- 
dence of alcohol in the two small doses in 55 per cent of the cases 
whereas behavior reports did the same in only 28 per cent of the cases. 
The larger doses revealed themselves about equally in introspection and 
behavior. The experiment as a whole is interpreted by Hollingworth 


TABLE 29 


MEASURES OF INTOXICATION * 
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* From H. L. Hollingworth, ‘“‘When Is a Man Intoxicated?” J. of Appl. Psychol., 1925, 9, 126. 


to mean that tests will detect the effects of alcohol that neither intro- 
spection nor observation of behavior will reveal, and that introspection 
is more sensitive than behavior as an indicator. 

What is lacking but is very badly needed are exact studies of the 
relationship between physiological indicators such as alcohol in the 
urine and blood and behavior manifestations and test records. It is 
obvious that only slight relation can be expected between the amount 
ingested and the psychological manifestations since there is not a one 
to one relation between amount ingested and amount absorbed. Just 
what the relation will be between amount absorbed and accurately 
measured psychological reactions is not clear at present, but it is known 
that people differ in their tolerance of alcohol ingested and alcohol in 
the blood. In the report to be referred to below, the generalization is 


FIGURE 58 
RELATION BETWEEN ALCOHOL IN THE BLoop AND DEGREE OF INTOXICATION * 
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made that, regardless of tolerance, the extent of alcohol influence paral- 
lels the concentration of alcohol in’the blood within the limits of bio- 
logical variation estimated to be about plus or minus 10 to 15 per cent. 
Percentage of alcohol in the blood has come to be a well-accepted test 
of intoxication. According to the report of the Committee on Tests 
for Intoxication (110) of the National Safety Council, twenty-seven 
states used chemical tests for the purpose in 1939. The publicity illustra- 
tion in Figure 58 indicates the relation presumed to exist between per- 
centage of alcohol in the blood and the subjective-behavior reactions. 
It is obvious from the descriptive terms used that these correlations 
are not the product of laboratory tests. 


THE EFFECTS OF CAFFEINE-CONTAINING 
SUBSTANCES 


Caffeine, as the active principle of beverages such as coffee, tea, and 
certain soda fountain drinks, has been the subject of many investiga- 
tions. Since it is so commonly used by persons who shun any other 
stimulating drinks, it is important that its real effect should be known. 
The popular impression is that it acts as a stimulus to both muscular 
and mental work, especially the latter. There is much evidence that 
coffee and tea and other substances containing caffeine should be called 
habit-forming drinks. The person who cannot be deprived of his strong 
coffee or tea without getting a headache, or at least being incapacitated | 
for work, is a common spectacle. And an equally familiar case is that 
of the person who is kept awake all night by an after-dinner cup of 
coffee, or the student who drinks a cup of coffee to enable him to 
continue his studies beyond the hours when he usually retires. Are 
these popular notions supported by the results of experimental work ? 


EFFECTS OF CAFFEINE UPON MOTOR PROCESSES 


As in the case of other drugs studied, most of the early work pro- 
duced conflicting and inconclusive results mainly because of the lack 
of adequate controls. The preponderance of evidence, however, pointed 
toward a stimulating effect of moderate doses of caffeine upon muscular 
work done on the ergograph and the dynamometer. Rivers (519) con- 
firmed these findings although his experiments designed to exclude all 
mental factors such as suggestion and interest show a much smaller 
increase than the earlier experiments. He found large individual dif- 
ferences in susceptibility to the drug, and in the duration of the effect. 
The tests of speed of movement, motor codrdination, and steadiness 
made by Hollingworth (271) on sixteen subjects over a period of forty 
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days, in which every known precaution against errors was taken, show 
interesting physical effects of caffeine. It produced an increase in the 
speed of movement, the amount, which depends on the size of the dose, 
being about 4 per cent in a group of twelve persons. The doses ranged 
from 2 to 6 grains, the equivalent of which in terms of coffee and tea 
may be seen from the figures in Table 30. 


TABLE 30 
CAFFEINE CONTENT OF COFFEE AND TEA 


Grains of Caffeine 


Averagescupnol hot black steam comtalinsimercteysetstere steteleletteleeteteieteetetats Les. 
Average after-dinner cup of black coffee contains ............... 135; 
Averagerclasssot coldsereen tea COMtalISicrtcieeiste tole sites isis wei eats 2.0 
Average cup of coffee with milk contains ................+.++-- 2.5 


The Steadiness Test, designed to give an indication of general nerv- 
ousness, showed that doses of 1 to 4 grains produced slight nervousness, 
appearing several hours after the drug was taken. Larger doses of 6 
grains produced greater nervousness, appearing sooner and increasing 
during a period of several hours. Hull (299), who administered 5 grain 
doses of caffeine which were comparable with Hollingworth’s larger 
dose, found an increase in hand tremor of 11 per cent. 

The Motor Codrdination Test, as used by Hollingworth, combining 
speed and accuracy of movement, shows an effect which appears to be 
a compromise between increased speed and decreased accuracy of con- 
trol. The results of Hollingworth are still further confirmed by Thorn- 
ton, Holck, and Smith (636) who found improvement from caffeine in 
handgrip and tapping, and a decrease in steadiness. Small doses pro- 
duce stimulation, whereas larger doses, 4 to 6 grains, cause a retarda- 
tion or decrease in efficiency following a brief initial stimulation. The 
greatest retardation noted for five persons averaged only 2.7 per cent. 
Individual differences were prominent, with clear evidence that the 


magnitude of the effect varies inversely with the body weight of the 
person. 


MENTAL EFFECTS OF CAFFEINE 


Among the mental functions that have been tested for the effects 
of caffeine, reaction time probably resembles most closely the motor 
functions discussed above. Hollingworth (271) included choice reac- 
tions to color in his battery of tests and found a rather curious differ- 
ence in response according to the size of the dose. Small doses (about 
two grains) produced a retardation with increase in the number of 
errors, and larger doses (4 to 6 grains) caused facilitation, showing 
within two hours and lasting until the following day. Cheney (104) 
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measured the choice-reaction time of five girls after taking water, black 
coffee (3 grains of caffeine), caffeine capsules (3 grains), and starch 
capsules (control). Tests were made from forty-five minutes to twenty- 
four hours after the administration of the dose. His results for the 
average of all subjects are shown graphically in Figure 59. The vertical 
scale indicates reaction time in hundredths of a second and the hori- 


FIGURE 59 
THE EFFECT OF CAFFEINE UPON REACTION TIME * 
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* From R. H. Cheney, ‘‘Reaction Time Behavior after Caffeine and Coffee Consumption,” J. Exp. 
Psychol., 1936, 19, 363. 


zontal scale shows the interval after the caffeine was taken. The solid 
line is the normal following water, the dotted line is the black coffee 
record, and the broken line is the caffeine capsule record. It will be seen 
that at every interval the caffeine, whether taken in coffee or in cap- 
sule form, caused increased speed of reaction, until at the end of 
twenty-four hours the subject had returned to the normal speed. Coffee 
increased the speed on the average 4 per cent and the caffeine capsules 
8 per cent. These results support rather than conflict with those of 
Hollingworth, since Cheney’s dose falls midway between the former’s 
small and large doses. 

Typewriting, which involves choice reactions with highly codrdinated 
movements, was found by Hollingworth (271) to be quickened by small 
doses and retarded by larger doses. Where there is an increase in speed 
it is not gained in any case at the expense of quality. In fact quality of 
performance seemed to be improved by doses of every size. In this 
complicated function there is probably the interaction of two influences, 
that upon coordination tending toward retardation and that upon 
speed of reaction tending toward facilitation, the larger doses affecting 
the former more than the latter. Hollingworth found (271) that the 
processes of association involved in the naming of colors, naming oppo- 
sites to each of a series of words, and adding digits all showed improved 
performance from every size of dose. The effect which was very slight 
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in some cases reached a maximum of 15 per cent in the naming of 
opposites. The stimulation lasted for three to seven hours and was 
followed by no measurable retardation. 

Hull (299) made some measurements of the effects of caffeine (5- 
grain capsules of caffeine citrate) upon the learning of nonsense syl- 
lables. He found an average retardation of 2 to 3 per cent following 
caffeine when checked against a control capsule containing lactose. It 
should be noted that his dose was rather large and that the average 
decrement was not statistically reliable. 

Gilliland and Nelson (212) agree with earlier investigators that caf- 
feine is selective in its influence, but they disagree concerning the 
direction of the change produced. They find a decrease in steadiness 
and increase in rate of adding figures, as others have found, but their 
subjects who drank one and two cups of coffee showed very slightly 
decreased reaction time, from .5 to 1 per cent in amount (simple audi- 
tory reaction time), and decreased rate of tapping. Memory span was 
slightly increased. 


EFFECTS OF CAFFEINE UPON HIGHER 
MENTAL PROCESSES 


Evidence concerning the effects of caffeine upon “higher mental 
processes” is scanty. Cattell (100), whose work on alcohol was cited 
on page 215, also administered doses of 3 and 6 grains of caffeine under 
the same experimental conditions as those described for alcohol, and 
measured their effects upon intelligence and recall. He found the larger 
dose “detrimental to intelligent or associative performance, but particu- 
larly to the latter.” The smaller dose gave a slight indication of lower- 
ing the intelligence and of improving the memory somewhat. If solving 
chess problems qualifies as “higher,” then the interesting study of 
Holck (265) may be cited. He ran a long series of experiments upon 
himself, in which he solved chess problems following injection of either 
caffeine or saline solution. His controls of the experimental conditions 
as well as of his sleep, food, activity, and time of day at which tests 
were made conformed to standard requirements. Under caffeine his 
solution of problems per hour was 10.2 gross and 9.8 net; under 
saline solution it was 9.5 gross and 9.0 net. This gives an advantage of 
7 per cent gross and 9 per cent net to the caffeine periods. The investi- 
gator considers the difference too small to justify the assertion that 
caffeine improves the capacity to solve chess problems. Still the amount 
of change is of the order of that found in simpler mental functions, and 
creates at least a presumption in favor of a facilitating effect upon 
this function. 
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CAFFEINE TOLERANCE 
4 


The question of tolerance to caffeine has been raised by a number 
of investigators, among them Gilliland and Nelson in the study just 
referred to, and Cheney, cited earlier. As a result of their detection of 
differences in the reactions of users and non-users of coffee, Winsor and 
Strongin (705) used the secretion of the parotid gland as an index of 
caffeine effect and found a gradual reduction in the secretion of this 
gland from drinking a pint of coffee daily. The effect appeared in about 
fifteen minutes after administration. In six weeks all his subjects had 
developed ‘“‘a fairly effective tolerance.” Individual differences were 
pronounced. It seemed, too, that tolerance developed for a given daily 
amount, so that if the amount were increased a new tolerance curve 
would result very similar in form to that for a lower dosage. It is ob- 
vious from this and other investigations that degree of habituation 
is a factor that must be controlled if acceptable results are to be 
expected. This conclusion should put all investigators of the action of 
any drug equally on their guard. 


OTHER EFFECTS OF CAFFEINE 


Hollingworth (271) collected evidence concerning the effects of caf- 
feine on sleep and general health, when rigid experimental conditions 
are in force. Extremely large individual differences were discovered. For 
most of the subjects, doses of 1 to 4 grains did not affect the quality or 
quantity of sleep, although there were a few individuals whose sleep 
was impaired. With doses of 6 grains, however, the sleep of most of 
the persons was disturbed although even here there were exceptions. 
The greatest effect was always obtained when the drug was taken on 
an empty stomach. The most important factor in producing the indi- 
vidual differences seems to be the body weight. As far as general health 
is concerned, certain effects were manifested when the doses were larger 
than 4 grains. Headaches, dizziness, feverishness, irritability, and the 
like were reported, especially by the subjects lightest in weight. 

This survey of the effects of caffeine may appropriately close with 
the statement of Hollingworth which remains unaffected by all the 
research that has succeeded his work of 1912 (271, 165-166). 


The widespread consumption of caffeine beverages under circumstances in 
which and by individuals for whom the use of other drugs is stringently pro- 
hibited or decried seems to be justified by the results of experiment. But it 
should be emphasized that the results of the investigation here reported bear 
only on the more or less immediate effects of caffeine on performance. It is 
true that the investigation as a whole covered a period of forty days, and that 
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in the intensive experiment the effect of single doses was traced for a period of 
three days. But the results cannot be carried over bodily to the question of the 
continuous use of the drug. One can only assume that if the constant use of 
caffeine in moderate amounts would prove deleterious, some indication of such 
effect would have shown itself in the careful study of performance in tests 
covering a wide range of mental and motor processes, a wide range of doses and 
of individuals, and of time and conditions of administration. Nor can anything 
be said, on the basis of these results, concerning the physiological or neurological 
effect of caffeine, except in so far as integrity of structure can be inferred from 
unimpaired function or performance....It should be further pointed out that 
...tea, coffee, and other caffeinic beverages... contain a variety of other sub- 
stances which may be supposed to enhance or neutralize or otherwise modify 
the effect of the caffeine content. Many of the results commonly attributed 
to these beverages undoubtedly come, in so far as they can be demonstrated 
at all under controlled conditions, from these non-caffeine ingredients. 


PSYCHOLOGICAL EFFECTS OF BENZEDRINE 


The newcomer among drugs in the field of psychological research is 
Benzedrine Sulfate (224). Spragg (575), in his survey of drug research 
covering the last ten years, lists only two studies in 1936, nine in 1937, 
four in 1938, seven in 1939, and eight in 1940. The active interest in 
this substance arose from reports of its pronounced effects upon mental 
and motor functions. Its universal effect was thought to be a facilitation 
of performance with increased satisfaction in work and with no sub- 
sequent state of depression. Research has not borne out all these 
expectations, but there does seem to be good evidence for a temporary 
increase in efficiency in a variety of activities following a moderate 
dose. There is also some evidence for the postponement of the need for 
sleep and without any discomfort. “Too large” a dose may destroy 
some or all of these beneficial effects. Two or three sample studies 
will illustrate the present status of research on this substance. 

A clinical study of 200 cases, normal and abnormal, by Reifenstein 
and Davidoff (514) leads them to the conclusion that the effects of 
benzedrine may be expected to be variable, uncertain, unpredictable, 
and at times paradoxic. The reasons are to be sought in part in the 
several actions of the drug upon the central nervous system, the sympa- 
thetic system, and possibly other components of the nervous system. 
These factors are in addition to individual differences in susceptibility. 

Thornton, Holck, and Smith (636) have made an interesting com- 
parison of the effects of benzedrine and caffeine upon a series of nine 
psychomotor functions. Three persons served as subjects. They re- 
ceived indistinguishable capsules containing either 20 milligrams of 
benzedrine sulfate, 300 milligrams of caffeine sodium benzoate, or lac- 
tose. The tests performed were steadiness; simple auditory reaction 
time (A.R.T.I) ; simple auditory reaction time with an irregular pre- 
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paratory signal (A.R.T.II); visual choice reaction time (C.R.T.) ; 
tapping for thirty seconds, for two minutes, and for five minutes; mo- 
mentary handgrip (Grip I) ; and sustained handgrip (Grip II). Some 
of the data are given in Table 31, which shows the percentage of change 
from the control for the caffeine and for the benzedrine for each of the 
three subjects, absence of sign meaning improvement and a minus sign 
meaning impairment. 

Inspection of this table reveals the fact that in every task all subjects 
did better under benzedrine than under the control, the greatest ad- 
vantage being in steadiness and Grip II and the least in the reaction- 
time tests. Under caffeine all subjects did better in all tests except 
steadiness and simple auditory reaction time. Most of the differences 
shown in the table are reported as statistically reliable, the least re- 
liable being the data from the reaction-time tests. The results for 
caffeine conform with the findings of other investigators in showing a 
. decrease in steadiness. 


TABLE 31 


CHANGES IN PERFORMANCE AFTER TAKING CAFFEINE AND BENZEDRINE * 
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* Adapted from G. R. Thornton, H. G. O. Holck, and E. L. Smith, “The Effect of Benzedrine 
and Caffeine upon Performance in Certain Psychomotor Tasks,”’ J. of Abnorm. (Soc.) Psychol., 1939, 
34, 96-113. 


In contrast to these effects of benzedrine upon simpler functions 
is the conclusion arrived at by McNamara and Miller (419) concern- 
ing a more complex mental function. They investigated the effect on 
six subjects of 20 milligram pills of benzedrine against a control of 
lactose pills upon the rate of multiplying three-place numbers by three- 
place numbers. They conclude that 

On the average, the number of problems completed in a twelve-minute testing 


period is not materially increased or decreased by the administration of benze- 
drine sulfate, and the number of errors is unaffected. 
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There was, however, a subjective feeling of “increased stimulation” 
experienced for several hours, with the maximal effect noticeable 
within one hour. There is a feeling of not being tired, but the experi- 
menters report a “nervous condition” which for a given size of dose 
varies with the weight of the subject. 


INDIVIDUAL DIFFERENCES IN SUSCEPTIBILITY 
TO DRUGS 


Individuals differ in susceptibility to the effects of drugs, as com- 
mon experience and experiments both show. It has been suggested that 
these differences are greater than should be expected from a knowledge 
of the general facts of human variability and that real idiosyncrasies 
are detectable. The basis of such supposed idiosyncrasies is not clearly 
understood, and many different factors are probably involved. Hol- 
lingworth (270, 321-333) has offered the theory that susceptibility is 
related to general mental competence as embraced in the concept of 
general intelligence. The more susceptible individuals are those whose 
original ability in the tests employed is inferior. Those whose normal 
records are superior and who display the ability to improve notably 
through practice most successfully resist the influence of the drug on 
performance in the tests. It is just these abilities which are commonly 
taken as indications of relatively superior intelligence. Resistance to 
drugs, as well as freedom from neurotic involvement, characterizes the 
superior organism. It might be added that along with the resistance 
to drugs there goes the freedom from the tendency toward excessive 
use of such drugs, as a trait of the superior organism. At least such is 
the case if the interpretation of drug addiction as result rather than as 
cause is to be accepted. Such considerations as these give an increased 
importance to drug studies and suggest that experimental pharmaco- 
psychology may make significant contributions to our more general 
knowledge of human nature. 


12 


Principles of Vocational Adjustment 


The reality of individual differences, their universality, and their 
amount, together with the variation among occupations in their 
functional requirements make adequate adjustment between man and 
his work an ever-present problem. 

The selection, for particular kinds of work, of those persons whose 
adjustments are adequate, and the analysis of occupations to determine 
just what specific adjustments are required, constitute vocational psy- 
chology. Not every kind of work can be done equally well by every 
individual, hence misfits in vocations are constantly occurring. Incom- 
petent persons are placed in responsible positions or otherwise com- 
petent persons are placed at tasks for which they may be found to have 
either no inclination, a strong dislike, or perhaps no particular aptitude. 
Such “misfitting” contributes largely to high labor turnover, with its 
consequent loss to the employer through inefficient service, and through 
the necessity of constantly training new workers, and with its tendency 
to discourage and dissatisfy the worker and engender in him shiftless 
habits. 

The results of poor vocational adjustment are so generally evident 
that all sorts of devices have been sought and tried out in order to fit 
the -worker to his appropriate task. Impressionistic interviews, analysis 
of photographs, letters of recommendation, letters of application, appli- 
cation forms, phrenological and physiognomical descriptions, and 
numerous other diagnostic aids have in turn been tested and found 
to be either utterly absurd or manifestly inadequate to determine gen- 
eral or specific fitness. The need for an immediate remedy has led in 
recent years to the construction of tests and measuring scales which 
frequently have been as inadequate as the older methods because of 
hasty construction or because of content entirely unsuited to the pur- 
pose. Under the circumstances it seems advisable to seek for certain 
very general principles according to which the various methods may 
be evaluated. An attempt will be made in this chapter to formulate 
tentatively several general rules (498). Whether these shall deserve 
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the name of general principles will be left an open question for the 
present. First, however, it is necessary to examine several terms which 
are commonly used in discussing vocational problems and the implica- 
tions of which are frequently misunderstood. 


VOCATIONAL SELECTION AND VOCATIONAL 
GUIDANCE 


Vocational selection means choosing a person for a particular job. 
There is one job but more than one candidate. In order to select the 
candidate correctly, the traits required for the job must be known, and 
means must be at hand for discovering and measuring these traits in 
the candidates. Vocational guidance, on the other hand, means choos- 
ing the occupation for which a given person is best fitted. There is one 
individual and a variety of jobs from among which to choose. Strictly 
speaking, the guidance of an individual would presuppose a knowledge 
of all the requirements for every possible occupation and would at the 
same time require a means of detecting the presence in the individual 
of every function that all of these jobs require. Sound vocational guid- 
ance, therefore, is of necessity exceedingly difficult and laborious in 
comparison with selection. The latter is feasible today in a number of 
the simpler occupations, whereas the former must be approached with 
misgivings. 

Shortcuts through the laborious process which guidance calls for 
must be found, and some progress is being made to that end. Several of 
these are promising enough to be mentioned. 

1. One of the most immediately helpful developments is the analysis 
of occupations into the functions necessary for their performance. This 
is known as functional job analysis, a difficult process and only be- 
ginning to be done.* When such analyses have been made, occupations 
can be grouped into families according to similarity of function rather 
than according to superficial resemblance. Just how many families 
would result from such a treatment of the thousands of jobs listed by 
the Bureau of the Census is not known. An individual calling for 
guidance would then be directed to a certain job family, after which 
a more intensive study could be made within that family. There would 
be many other uses for such family classifications. For instance, the 
ill-effects of technological unemployment could be ameliorated by the 
knowledge that a given person who had been working satisfactorily 


*For instances of functional job analysis see “Job Descriptions for the Retail 
Trade” prepared by the Job Analysis and Information Section, Division of Standards 
and Research, United States Department of Labor, 1938. 
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in one occupation could be expected to shift readily to the other occupa- 
tions within the same job family. 

2. Interest might be used as the indicator which would show to 
which family of jobs a candidate should be directed. If one accepts 
interest as a fundamental factor in success, and if one can measure it 
adequately, then satisfying the interest demand would greatly reduce 
the number of families to be canvassed in any given case. 

3. Intelligence, also, could serve as a classifier by showing the 
family level for which a candidate’s intelligence would qualify him. 
Other job families could thereafter be disregarded as too far above 
or too far below the individual’s capacity for satisfactory adjustment. 
The value and the limitations of this use of intelligence records will 
be discussed in Chapter 15. 

4. It would seem as though some means should be sought for re- 
ducing the labor of analyzing the individual for the degree of presence 
of the many functions which jobs demand. The ideal solution here 
would be to break down behavior into a series of fundamental func- 
tions that could be matched with or related to the job functions. Efforts 
are being made to analyze the so-called mental organization into a 
series of fundamental traits. The traits thus far derived do not resemble 
occupational functions very closely, nor, on the other hand, is the rela- 
tionship entirely remote. The primary abilities derived by Thurstone 
(642) and others are such, for instance, as ability to deal with words, 
with numbers, and with space relations. If there should turn out to 
be fifteen or fifty or even 100 of these primary abilities or func- 
tions, the guidance task would be to find which of these a given 
occupation or family of occupations called for and in what proportions. 
An individual could, therefore, be tested for the presence of these 
required functions. Something of this sort is now being done although 
the behavior functions which are measured are not in any sense pri- 
mary. The outcome is a series of occupational patterns, showing how 
much of each of the components is needed. Stead (580) and his asso- 
ciates of the United States Employment Service have made the most 
consistent effort to develop occupational patterns of the sort described. 
This promising development will be discussed in greater detail in 
Chapter 16. 

In spite of these various means of easing the task of vocational 
guidance, it is and will remain a more difficult and laborious process 
than vocational selection. The two forms of vocational service differ 
also in the consequences of error. In vocational selection the employer 
will know, at least approximately, the risk that he runs of making 
a mistake. At the worst he will have to choose and train a new em- 
ployee. But the cost of error for the individual in the choice of his 
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work may be serious and even irreparable where a long course of train- 
ing is involved. By far the largest share of calls for vocational service 
is for individual counsel or guidance. Confusion between these two 
forms of service may lead to undue optimism concerning the help that 
can be obtained and to consequent disappointment in the result. 


NATIVE AND ACQUIRED CAPACITIES 


The troublesome question of what is native and what is acquired 
in human behavior has a practical bearing upon psychological methods 
employed in vocational work. The distinction that is frequently made 
is between potential capacity or capacity for development and ac- 
quired capacity or proficiency which embraces what the individual has 
been able to learn as a result of his native capacity plus whatever 
training he has received. It is impossible to make a sharp distinction 
between the potential and the actual, and yet such distinction as can 
be made is useful. For instance, two candidates apply for a position 
of typist. One has had very little training and the other has had an 
extensive special training. The latter will make a better immediate 
showing than the former, and yet the former might, in the course of 
very little additional training, far outstrip the competitor because 
of a higher degree of inherent capacity. An employer who wanted 
immediate service of a given standard would choose the trained candi- 
date, but one who preferred a candidate with great possibilities of 
growth would certainly choose the other. 

It is generally a much simpler task to measure acquired accom- 
plishments than potential capacities, for one knows at once in what 
terms the measurements of the former are to be made. To measure 
typing ability it is necessary only to measure samples of typing per- 
formance. But in order to measure potential capacity for typing the 
proper measures are not so obvious, and in fact the functions that 
would have to be tested might bear no resemblance whatever to the 
typing operation. In all cases of vocational selection for ultimate 
achievement and in all cases of genuine vocational guidance, the na- 
tive capacities rather than acquired accomplishments need to be meas- 
ured. Here again we find the burden of vocational guidance heavier 
than that of vocational selection. 


CRITERIA FOR VOCATIONAL INSTRUMENTS 


The vocational psychologist will readily confess that there are many 
facets to the work of vocational counseling that are not psychological 
and with which he is not particularly competent to deal. An important 
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aspect of counseling rests upon adequate information about job oppor- 
tunities, job trends, the geographical_distribution of jobs, the wages 
paid, the relative health hazard, and the chances for advancement. 
None of these directly involves psychological techniques or subject- 
matter. The vocational psychologist will also acknowledge that there 
are many vocational measuring instruments which are not of his mak- 
ing, but that may nevertheless be rendering useful service. He will 
insist, however, that their utility be subjected to the same severe tests 
as his own measuring devices. And he will suggest that the psychologist 
may be able to introduce improvements into these standard techniques 
by applying what has been learned from the development and testing 
of psychological measuring instruments. What then, are the require- 
ments that these measuring instruments should satisfy? Three very 
general requirements will be offered as tentative vocational rules. Each 
one of them will have to be justified by a critical examination and the 
exceptions to its applicability noted. 

1. Measures of Conduct or Behavior—tThe first of these require- 
ments is that the trait ultimately measured shall be a conduct or be- 
havior trait and not some fixed anatomical characteristic. Apparent 
exceptions to this rule will, doubtless, readily come to mind. For 
instance, the quality of the musculature of a candidate for black- 
smith’s helper may be the proper characteristic to measure, but surely 
this is an anatomical trait. It would be a good measure, however, only 
if it indicated strength and endurance, which are behavior traits. Again, 
the lines of the face may be thought of as anatomical characters, yet 
it is conceivable that they are the results of habitual forms of facial 
expression and hence useful for certain particular purposes as prophetic 
of behavior. Physical and anatomical peculiarities, when direct indi- 
cators or determiners of conduct, will conform to our first rule. There 
are many physical characteristics that, as far as can be detected, have 
no direct relationship with the conduct in which the vocational psy- 
chologist is interested, or in fact, with any form of conduct whatever. 
Among these are the texture and pigmentation of the skin and hair, 
the color of the eyes, the conformation of the skull, the distance 
between the eyes, and other facial dimensions. 

The investigation into the functions of the internal secretory organs 
and their relation to physical development on the one hand, and to the 
development of mentality on the other hand, might seem to suggest 
the practical utility of anatomical indicators. These findings have great 
scientific interest but there is scarcely any hope of their practical 
application. Where the relationship between structure and conduct 
has not been actually zero, it has been so slightly positive as to make 
impossible any prediction for vocational purposes (485). 
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There is one other possible exception to this rule that deserves con- 
sideration. A tall, robust individual may make the best “doorman,” and 
the same type of man may make a better executive than one possess- 
ing all other traits to the same degree, but who is small in stature. As 
a matter of fact it appears from one survey of the physical makeup of 
executives (225) that they are taller and heavier than the average man. 
There is little doubt that a similar survey of doormen would bring 
like results. Wherever the main function of the incumbent of a 
position is to serve as an ornament, physical traits would play an 
important part. But such interpretation will not cover many cases 
other than that of doorman. If there is a general expectation among 
people that tall individuals are good executives, that expectation would 
in itself account for the greater height of executives, since they would 
in part be chosen for the possession of that trait. But more than this, 
it might conceivably make them better executives. For the success 
of an executive, in so far as his work involves relations with other 
people, depends upon the attitude of others toward him, their submis- 
siveness, and their confidence in him. Such a belief in the greater execu- 
tive ability of large individuals, although erroneous, would have some 
effect if sufficiently widespread. The possibility of any general preva- 
lence of such beliefs is remote. The point should be noted, finally, 
that there is a logical fallacy involved in the notion that, because 
executives are above the average man in height, therefore men above 
the average height will make better executives than shorter men. 

2. Significant Forms of Conduct——The second rule is that the con- 
duct or behavior that is measured shall be significant for the vocation 
in question. Omitting physical and anatomical traits, there is in conduct 
an unlimited range of material for vocational measurement purposes. 
This is especially true if the term conduct is extended to include, as it 
should, conduct crystallized in work done, words written, and features 
molded and shaped through frequent activity and use, if such be pos- 
sible. Not every form of conduct, however, will serve as an indicator of 
particular vocational aptitude. In fact there are many forms of conduct 
that have no diagnostic value whatever for any known purpose. 

An employment manager examining a candidate for the position of 
salesman may note the way he enters the room, the appearance of his 
clothing, his manner of shaking hands, the way he settles into his chair, 
his flow of conversation, or a dozen other forms of behavior. Are these 
vital factors in salesmanship? They may be, since that occupation 
demands social contacts, the making of a good impression, and the 
arousal of confidence. On the other hand, if the employment manager 
happened to be selecting a filing clerk, these same traits might have no 
significance, since that is not an occupation depending for success 
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upon effective social contacts, but presupposes the possession of other 
talents. The significance of the behavior trait cannot always be deter- 
mined by mere inspection, or the task of the vocational psychologist 
would be much simpler than it is. Only painstaking investigation will 
reveal, in most cases, those forms of conduct that are indicative of any 
particular vocational aptitude. The methods of determining their 
significance will be dealt with in succeeding chapters. 

3. Adequate Measures of Conduct—The third rule is that the 
measurement of the significant conduct shall be adequate. If, for 
example, it should be found that ability “to look a person in the eye” 
is a significant indicator of the type of aggressiveness required in 
salesmanship, it will not be sufficient to say that one can or cannot 
do this. It is not necessarily a characteristic that is either present or 
absent, but one that exists in varying degrees. It will be necessary to 
determine how long and how steadily one should be able to control 
the movements of the eyes in order to be called aggressive. It will 
be necessary also to find whether ability to stare another person in 
the eye and aggressiveness are so closely related, that the presence of 
one trait can be predicted with a high degree of probability from the 
presence of the other. In the same way, it may not be sufficient to say 
that a candidate has a vigorous and vital handshake, but that it is more 
so than that of the other candidates. So it is with all the other char- 
acteristics that are measured for vocational purposes. It is seldom if 
ever merely a matter of “Yes” or “No,” but rather of “How much?” or 
““How many?” Answering such questions as these demands the use of 
quantitative measuring methods comparable in many respects to those 
used in the physical sciences. Some of the important devices for these 
purposes will be illustrated in later chapters. 


FIRST IMPRESSION 


It is pertinent to inquire to what degree the customary and widely 
used employment methods meet these three requirements. No estab- 
lished means of guidance and selection should be discarded until its 
lack of utility has been thoroughly demonstrated, even though it does 
not bear the obvious ear-marks of a test. For in the final analysis, the 
line between what is a test and what is not a test cannot be sharply 
drawn. The difference is frequently one of technique rather than of 
content. 

Many employers of men boast of their ability to judge correctly 
the fitness of an applicant for a job upon the first impression that 
he makes, his gait, his manner of speech, the appearance of his clothing, 
the warmtn of his handshake, and the way in which he meets a rebuff. 
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These are forms of conduct and a quick survey or estimate of them 
is possible. Is the conduct thus observed significant? To the extent 
that the conduct is an adequate representation or sample of the future 
work, as in selling, secretarial work, and some kinds of executive duties, 
it may possibly be significant. If, on the other hand, the applicant is 
being considered for a position as accountant, clerk, or skilled mechanic, 
the case is not so clear. We are then no longer dealing with samples 
of the occupation but with more or less remote symptoms. First impres- 
sions cannot be considered significant until proven so, and they are 
almost certain to be found of little value for all but a very few 
occupations. 

In applying our third rule it is necessary to inquire whether the 
measurement of the conduct in these first impressions is adequate. 
Does the employment manager properly gauge the impression that 
the applicant will make upon his customers, if he is to be a salesman? 
He is very likely not to. The unchecked reaction of any one human 
being in a case like this is likely to be subject to a great variety of 
prejudices. Dislike of red hair, of a long nose; a preference for blonds, 
for tall persons, for snub noses, and other non-significant traits may 
have a subtle influence on the judgment. That such distorting influences 
are at work seems plausible in the light of the results of interviews such 
as are presented in Table 32. As it is not likely that all persons will 
be subject to the same idiosyncrasies, the reactions of more than one 
person would seem to offer a better measure of fitness than the opinions 
of just one. Since the efficiency of the applicant will depend upon the 
impression that he makes upon the general run of his customers, the 
nearer the judges come to forming a sample of these customers the more 
satisfactory will their opinion be. That employment manager whose 
reactions to an applicant will be representative of those whom the indi- 
vidual is to serve is, doubtless, rare. 

A further question arises as to the terms in which the judges shall 
record their impressions so that their opinions can be combined in 
usable form, and so that the recorded judgments shall be fine enough 
to discriminate among the various applicants. Some kind of predeter- 
mined marking system should be employed which will be equivalent 
for the different judges. Finally, it may be necessary to specify certain 
qualities that the judges are to look for so that overemphasis may not 
be placed on any one trait such as neatness of dress or carriage, and 
so that equally important traits may not be excluded entirely from 
consideration. The application of the three rules to estimates from first 
impression shows, therefore, that such judgments would be effective 
only in the few instances, if any, where first impressions are vital 
factors in success, and only there when they bulk so large as to con- 


PRINCIPLES OF VOCATIONAL ADJUSTMENT 235 


stitute a significant sample of the whole job, when these impressions 
are obtained by a sufficient number -of ,observers, and recorded in suit- 
able fashion, and when weight is given to each quality according to its 
relative importance. 

When the first impressions gained from actual contact with the can- 
didate are replaced by impressions gained from a photograph, as is 
sometimes the case, the effectiveness of such judgments becomes still 
more questionable. The real conduct indicators are almost, if not en- 
tirely, missing and physical characteristics take their place. Where per- 
sonal appearance is a vital factor in success, it may be determined to 
a certain degree from a photograph. But even such a trait as neatness 
can be estimated from a photograph only with considerable error. 


THE PERSONAL INTERVIEW 


Very closely related in general character to the method of first im- 
pression is the interview. It may be merely a means of getting an 
impression, and questions may be asked for no other purpose than 
to afford a good opportunity for observing the reactions of the appli- 
cant. But very often the interview is intended to do more than this. 
It may be so conducted as to elicit information concerning the indi- 
vidual’s past, his interests, desires, and capacities which are thought 
to have a bearing upon his future success. When of this type, the inter- 
view must satisfy the requirements of a good measuring instrument. 
It should, first of all, deal with conduct and records of conduct. Whether 
the conduct thus investigated is significant for the purpose is a ques- 
tion that must be determined specifically for each occupation. For 
in this case one is no longer dealing directly with an actual unit of 
the kind of activity the candidate is to engage in, such as making a 
favorable impression, but with symptoms, more or less remote, of 
capacity to do certain kinds of work. One cannot prophesy safely, with- 
out a checking up, whether, in salesmanship for example, certain 
information about a candidate’s past will have any bearing upon his 
future success, or still less, what is the relative importance of the 
various items of information thus obtained. 

That interviews which do not comply with such rules as have been 
described are failures in a large proportion of the cases is suggested 
by the few experimental tests which have been made of them. Where 
equally qualified employment managers are allowed to use their own 
interview methods on the same group of candidates, the discrepancies 
are surprisingly great. It is not uncommon for the same applicant to be 
reported by one interviewer as the best of a group of fifty candidates 
and by another as the poorest in the group. More frequently still there 
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is no agreement as to whether a given applicant shall be placed in the 
poorer or better half of the group. 

Hollingworth (272) gives the data from such a test in which fifty- 
"seven candidates for positions as salesmen were interviewed by twelve 
sales managers of high standing and arranged by each in an order 
according to the impression created. Samples are given in Table 32. 
Position 1 means the best candidate and Position 57 means the poorest 
candidate. Reading across the table discloses the different ratings given 
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a candidate by the various sales managers. Candidate C, for example, 
is rated as best by one manager and poorest by another. Other candi- 
dates made almost equally discordant impressions. In actual practice 
such errors are not discovered directly and immediately because of the 
Jack of any adequate check upon selections. Not only is there no 
means of discovering the good candidates who failed to be employed 
but there is no tendency to attribute rapid turnover to the selection of 
the wrong individuals. 


THE LECTER OF APPL Ie@A t LON 


The letter of application may be looked upon as a means of sub- 
mitting a conduct record at long range. Sometimes it serves as a substi- 
tute for the personal interview and sometimes as a preliminary device 
for classifying applicants into “possible” and “impossible.” In either 
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case, to be entirely effective it must comply with the three rules laid 
down in the beginning of this chapter. In ordinary practice one who 
is writing a letter of application is left entirely free to choose the 
character and content of the letter, and upon the basis of it a general 
opinion of his fitness is obtained. Or, he may be asked to answer specific 
questions as to his past experience, marital status, age, and interests. 
If the application is of the former type, all that has been said in our 
discussion of first impressions will apply. Certain additional diffi- 
culties must also be taken into account. First, there is the question of 
the veracity of the applicant. It is not uncommon for an applicant to 
have some one else prepare his letters or deliberately to falsify the 
contents. This matter cannot well be checked without considerable 
difficulty. Then, too, there is the question of the ability of the appli- 
cant to judge himself rightly in regard to the matters upon which he 
reports. Self-estimates do not have a high degree of accuracy, and the 
errors that are made are usually biased in favor of the individual. It 
does, however, appear that one who possesses a trait to a high degree 
can estimate that trait in himself more accurately than one who pos- 
sesses the trait to a low degree (280, 81-100). These statements refer 
to the judgment of personal character traits and not to such objective 
facts as age or previous experience. 

It is possible that one may glean some evidence concerning the 
personal qualities of the letter writer from his choice of paper, his 
orderliness and neatness, the kinds of statements he makes about him- 
self, and his style of expression. 

When the letter of application provides information to be evaluated 
rather than offering merely a basis for gaining a general impression, it 
should be dealt with just as the interview data are dealt with. That is, 
the significant facts must be selected from the non-significant and 
these must be weighted according to their relative importance as symp- 
toms of success. Furthermore, the personal bias of the judge must be 
eliminated by having the letters read by more than one person. When 
these conditions are complied with, there is no doubt that the letter of 
application may be of some service. In the experiment of Poffenberger 
and Vartanian (506) where twelve competent judges evaluated each of 
twenty-five letters of application for a given job, and the consensus 
was calculated for all the judges, this consensus was correlated with the 
actual capacity of the twenty-five people (as estimated by those who 
knew them in their work) to the extent of -+-.50. The correlations for 
the separate judges, however, varied from +-.24 to +.57. In this study 
the honesty of the applicants was guaranteed. Each one was left free 
to choose the contents of his letter. Personal bias of the individual 
judges was eliminated by a consensus of the twelve judges. When due 
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weight is given to the safeguards mentioned and when the limitations 
of a letter of application are recognized, there is no reason why it 
should not be a useful tool in vocational selection. 


LETTERS OF RECOMMENDATION AND TESTIMONIALS 


In the case of letters of recommendation and testimonials a third 
party is introduced into the situation, which constitutes a new source 
of error and one that is difficult to control. Assuming for the moment 
that no new error is introduced by way of the writer of the testimonial, 
then exactly the same conditions apply as in the cases previously dis- 
cussed. Significant conduct properly measured so as to eliminate per- 
sonal prejudices and weighted according to its importance provides 
useful material for vocational selection. 

The writer of testimonials and letters of recommendation is likely 
to view his task rather lightly and for mere accommodation will often 
exceed his knowledge or falsify it in writing about a friend or associate. 
There is no way of checking against errors of this nature except to know 
the character of the writer and to demand testimonials from a number 
of persons. In the majority of cases this is not possible. Even where 
actual dishonesty or carelessness are not present, the fallibility of 
human judgment will play a part. Testimonials most frequently deal 
with the personal traits of an individual and it is in just such cases 
that the error of judgment is greatest. One observer who has written 
many letters of recommendation comments on them thus: 


They are often sealed with a shrug and opened with a smile. The letter may 
be only one way of speeding the parting guest. The enthusiasm of the writer 
may indicate only his joy over a separation long overdue. 


Chassel * made a study of the effectiveness of the letter of recom- 
mendation when used under the most favorable circumstances. Letters 
written by members of the staff of a Teachers College on behalf of 
sixty-four prospective teachers were read and evaluated by 124 judges, 
themselves teachers or employment experts. After a number of years of 
teaching service the success of these sixty-four persons was estimated 
on the basis of position held. What is the relationship between the prob- 
able success of the candidates, judged from the letters, and their actual 
success ? If the two sets of data are arranged into an order of probable 
success and an order of actual success, respectively, their relationship 
may be expressed in terms of a coefficient of correlation. When corre- 
lations are computed between the consensus concerning success and the 
order for each individual judge of probable success, they are found to 


* C. F. Chassel (unpublished). 
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cover a range from +.01 to +.67. The author concludes that no blanket 
statement can be safely made as to the value of letters of recommenda- 
tion. Much naturally depends upon the character of the letters them- 
selves, and upon the person who reads them. The question is also raised 
as to whether the writer puts into a letter the meaning he intends and 
whether a reader gets out of the letter what the writer put into it. 


« 


PERSONAL-HISTORY RECORD 


When a letter of application becomes transformed into answers to 
a series of specified questions, and especially when the questions are 
submitted to the candidate in a standardized form, it scarcely warrants 
the name of letter. It is rather a personal-history blank. In so far as the 
items of information called for are behavior events, they have potential 
value. Just what the significance of any item or series of items is for 
a given purpose cannot be known without investigation. In spite of the 
importance of knowing the significance of the personal data that appear 
regularly on employment questionnaires, the matter has been given 
relatively little consideration. This is owing in part to the failure to see 
the need for such research and in part to the serious difficulty of provid- 
ing adequate criteria against which to evaluate the items. Goldsmith 
(220) found the relationship between success as an insurance salesman 
(in terms of earnings) and certain information of a biographical charac- 
ter such as is usually contained in a personal-history record. Items of 
personal history were checked against success or failure after one year 
of service, success and failure meaning a record above or below a certain 
critical sales record. Such matters as good health, time spent in the 
work, amount of schooling, status, and motive for taking up insurance 
selling seem to have no bearing on success; whereas having children, 
starting work on commission, belonging to clubs, and having outside 
recreations seem to bear a positive relationship to success. Slightly 
different techniques were employed by Manson (393) and by Russel 
and Cope (535). Although disagreeing in details, these studies confirm 
the conclusion of Goldsmith that the value of any personal item cannot 
be found from casual observation, but its significance must be derived 
from careful analysis. These studies represent a form of job analysis 
which suggests what might be done and is being done in connection 
with many types of occupation. 

Even after forms of significant conduct are discovered they must be 
made the basis for carefully prepared questions whose answers should 
be capable of simple and easy record in their entirety and be free from 
the factors of guessing and personal bias of the interviewer. These 
answers may then be dealt with adequately and be objectively measured 
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so as to get from them their maximal significance, instead of being 
passed on at the moment of the interview. 

Furthermore, it is scarcely likely that all items of conduct will 
be found to be equally significant, hence suitable measures of signifi- 
cance must be employed. Perhaps “having some outside recreation” 
may be only one-fourth as indicative of insurance selling ability as 
“having children,” or perhaps their relative importance may be re- 
versed. That is to say, the various items of information must be given 
weights in accordance with their importance as symptoms of success. 
The following are a few relative weights attached to facts of personal 
history as worked out by Goldsmith for one business organization: 
age (within a given range), 3 points; marital status, 1 point; schooling 
(specified number of years) 3 points; previous occupation (within a 
certain group), 1 point; length of time with last employer, 1 point. 
These are matters which can be determined by one who is skilled in 
current statistical procedure and may put value into interview data 
which are worthless when not thus handled. 


PHRENOLOGY AND PHYSIOGNOMY 


There remain to be mentioned certain methods resting upon the 
interpretation of anatomical characteristics which in the light of our 
present knowledge have no relation, either direct or indirect, with con- 
duct. Such methods are used in business and industry to an extent that 
amazes the scientifically minded student. They seem to be only one 
step removed from an appeal to the astrologer,.a recourse that is today 
not infrequent. The technique employed violates all the require- 
ments of a diagnostic test. The reported successes are extremely diffi- 
cult to verify and if they do occur they are most likely attributable to 
the adoption of conduct measures, either intentionally or unintention- 
ally, in place of the anatomical ones ostensibly used. A striking instance 
of this intermingling of the phrenological and behavior traits is seen 
in a certain scheme to be used by salesmen in dealing with their cus- 
tomers. For, in addition to noting such matters as skin color, convexity 
or concavity of profile, shape of head, and texture of skin, attention is 
directed to the wide-awake or sluggish manner, heartiness of handshake, 
firmness of walk, and the shrewdness of eye. One even finds in this 
particular instance a suggestion of measurement, for in sizing up 
a given customer it is noted that he is blond, ‘about 40 per cent 
on the color scale.” 

A certain amount of hesitation is perhaps warranted before throwing 
overboard entirely the notion of a usable relationship between physical 
characteristics and behavior traits. As stated in an early part of this 
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chapter, the actual correlations thus far found are too small to serve as 
a basis of prediction, yet the possibiljty remains that the two realms of 
anatomy and behavior may be linked to some common cause such as 
glandular activity. The low level of relationship obtained might con- 
ceivably, then, result from inadequate measures of either set of data 
or of both. To be sure, the psychological measures of intellect have 
attained rather general acceptance, but measures of personality are 
far less satisfying. 

The formulation of a satisfactory index of body build presents a 
problem not yet solved. The morphological index, first worked out by 
Viola and later correlated with intellect and temperament by Naccarati 
(458) and by Naccarati and Garrett (459) and others, gave maximal 
coefficients of +-.36, with the general run of them in the neighborhood 
of +.20. The question can legitimately be raised whether a still better 
anatomical index would give still higher coefficients. Sheldon, Stevens, 
and Tucker (555) have faced this problem and have constructed a far 
more refined system of measurement, on the basis of which they de- 
scribe seventy-six different somatotypes or body forms. All of these 
types may be derived by making the prescribed measurements. Sheldon 
(554) has devised an analogous system for the description and classi- 
fication of temperament. He hopes to discover a relationship between 
physique and temperament, and to measure the degree of probability 
with which the presence of the latter can be inferred from the presence 
of the former. Until these or other findings are reported it is justifiable 
to maintain an open mind upon this important matter. Sheldon, 
Stevens, and Tucker (555, 4-9) give an inkling of the relationship 
between physique and temperament that can be expected to material- 
ize, in the following correlations: 


Basic Aspects of Physique Basic Aspects of Temperament 
Mesomorphy: predominance of mus- Somatotonia: will to exertion, exercise, 
cle, bone, and connective tissue and vigorous self-expression 
Endomorphy: soft roundness of body Viscerotonia: love of comfort, relaxa- 
and digestive viscera dominant tion, sociability, conviviality, and 


sometimes gluttony 
Ectomorphy: linearity and fragility, Cerebrotonia: sensory and _ central 


large brain and central nervous sys- nervous system dominant with sym- 
tem, large sensory exposure to bolic expression 
stimulation 


DOMINANCE OF OPINION IN VOCATIONAL METHODS 


The common factor in these samples of the usual methods employed 
in vocational service is the high degree to which conclusions rest upon 
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opinions, estimates, insights, or even upon “hunches.” One reads a 
letter of application and forms an opinion; he conducts an interview 
and forms an opinion; or he reads a letter of recommendation and 
forms an opinion. Nothing is done that resembles a process of meas- 
urement. The suggestions that were made for improving the process 
were in the direction of standardizing the material, standardizing the 
procedure, and introducing precautions against prejudice and careless- 
ness. However, opinions variously derived are relied upon so universally 
in the social sciences and elsewhere that a more careful study of them 
is necessary. Is a hunch ever trustworthy, and if so, what are the 
factors that make for valid hunches? Do some persons give more 
valid opinions than others, and if so, why? Does the quality of opinion 
differ with the subject-matter or are some persons just generally good 
judges? Are the combined opinions of two or three persons better than 
the opinion of only one? If so, how much better and why? The next 
chapter will be devoted to an attempt to answer such questions as these. 


15 


The Role of Opinion in Vocational 
Adjustment 


The survey, in the preceding chapter, of the common employment 
methods shows to what a great extent opinion and judgment enter into 
them. It shows, furthermore, that opinions have some validity as 
behavior indicators, and that this may be increased by the adoption 
of simple modifications in procedure. There is no reason to believe, at 
present, that the extension of test methods in vocational work will elimi- 
nate entirely the need for such opinions. There are at least two reasons 
why this is true. In the first place not all human traits lend themselves 
to objective and quantitative measurement. Some have objective and 
stable manifestations such as the ability to do arithmetic computations, 
to write on the typewriter, to file cards, or to turn out work on a lathe. 
They leave a record in the form of answers to problems, sheets of 
typed material, cards filed in their proper places, and correctly ma- 
chined work. Other traits are much more subjective and illusory in 
nature, such as intelligence, honesty, aggressiveness, and perseverance. 
Their objective records are less tangible and less easily evaluated. Even 
more subjective are cheerfulness, loyalty, refinement, and many other 
traits that readily come to mind. These are social traits and exist only 
as they make an impression upon one’s associates, and they reflect 
themselves most directly in the opinions of those with whom one comes 
in contact. The objective traits of the first sort and a few of the second 
have been subjected to measurement by means of tests. Those of the 
third kind have not yet been found susceptible to such treatment. 
Yet the importance of all of these so-called character and temperament 
traits in determining success in any vocation is unquestioned. Conse- 
quently, until better means are developed, and perhaps always in some 
cases, these traits will have to be measured in terms of judgment and 
opinion. 

The second reason why judgment and opinion will play a large 
part in vocational psychology is that they enter at some stage into 
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the construction of every vocational test. The development of tests by 
any of the methods in current use requires standardization upon a 
group of people who are judged to be good, medium, and poor in the 
trait in question. Those tests are diagnostic which are well done by the 
people judged to be good, and poorly done by the people judged to be 
poor. Even in the development of the intelligence test, which has come 
to be treated as a rather objective measure, judgment has entered at 
many points. To quote from Thorndike (634, 12-14): 


Our present measurements of intelligence rest on human judgments of value, 
judgments that product A is better or truer or more correct than product B, 
that method C is preferable to method D, or that C is right, while D is wrong, 
and the like. 

In some cases this is so clear that every one must admit it. Thus, in three 
of our best tests of intelligence, giving the opposites of words, completing sen- 
tences by supplying omitted words, and answering questions about a paragraph 
read, we make elaborate keys assigning credits to the different responses. These 
keys are obviously made by human judgment of the value of each response. 
The credits given may represent valuations by the truthfulness or wisdom of the 
answers, by their grammatical form, by their rhetorical excellence, by their 
originality, by the rate of producing them, or by a subtle sense of their signifi- 
cance as evidence of intelligence. 

In some cases the value is assigned so easily that we may thoughtlessly 
assume that the response indicates intelligence regardless of any process of 
evaluation. For example, we may consider that in a test in arithmetic computa- 
tion or problem solving, the right answers are signs of intelligence regardless of 
what anybody thinks. A little thought will convince us, however, that in such 
tests the human judgment acts as truly as in a completion or paragraph-reading 
test. The main difference is that, having once for all decided that right answers 
are better than wrong answers, we do not raise the issue about any particular 
answer. We simply assume or make a general rule of valuation. The valuation 
becomes obvious if we collect all the responses made to an arithmetical task 
and ask whether all the different rights are equally good or right, and whether 
all the different wrongs are equally undesirable. 


Since, therefore, judgment is a necessary tool not only in the measure- 
ment of those functions for which tests cannot be devised, but also in 
the construction of our most objective tests, it is important to know 
the conditions under which judgments will have the highest degree 
of reliability and validity. It will be important to find out also how 


judgments of high quality can be most readily obtained for practical 
vocational purposes, 


MEASUREMENT BY OPINION 


The terms opinion and judgment have been used interchangeably 
thus far, although the term judgment has not been employed in its 
technical psychological meaning. Opinion is the far better word to 
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express the intended meaning, but the use of it is awkward because its 
verb form opine is not in common usage, though acceptable according 
to Webster’s Dictionary. Opinability and opinable, referring to the 
capability of being judged, would be very useful if more commonly 
used. The term opinionare has been coined recently to describe a ques- 
tionnaire calling for opinions. The word opinionate, meaning to give an 
opinion, and the word opinionation, meaning the process of giving an 
opinion, would ‘be most helpful in avoiding circumlocutions. In order 
to simplify descriptions, the terms judgment, judge, and judging will 
be used in the sense of opinion, one who gives an opinion, and the 
process of giving an opinion, rather than in their strict technical 
meaning. 

Measurement by means of judgments is not essentially different from 
objective measurement. In fact it would seem that all measurement, 
no matter how objective it may appear to be, must have originated in 
judgments or estimates of more or less, better or worse, higher or 
lower, warmer or cooler. It is difficult to imagine, for example, how the 
thermometer could have been invented unless people had felt now 
warmer, now cooler, and if some astute mind had not noticed differences 
in the volume of physical objects as he felt warmer or colder. When 
such a correlation had been noted, then a scale could be prepared with 
one extreme at the volume where the inventor felt very cold, and the 
other where he felt very warm. With these two extremes determined, 
intermediate volumes could be indicated to as fine a degree as desired. 
A thermometer devised by Galileo was very much like this. A globe con- 
taining air was attached to a narrow U-tube open at the end, and 
partly filled with a colored liquid. This liquid would stand at a certain 
level depending upon the barometric pressure and the temperature. 
When the temperature rose, the air in the globe expanded and drove 
the colored liquid farther down the tube. Thus, changes in tempera- 
ture were read from the changed position of the surface of the colored 
liquid, and the distance between the extreme positions was divided 
into a number of degrees or units of amount. There were no fixed points 
on this scale and differences of temperature thus determined were 
merely relative differences. Much of the judging with which this chap- 
ter and the one following it are concerned will be of this crude relative 
sort. But it is, nevertheless, measurement. 

A great advance in the accuracy and stability of temperature meas- 
urement came with the setting of fixed points of reference from which 
the amounts of more or less could be measured. And the same will be 
true of our psychological estimates. Fixed reference points, particu- 
larly an absolute zero, are being earnestly sought for intelligence and 
other mental traits (637). Before criticizing the psychologist too se- 


246 PRINCIPLES OF APPLIED PSYCHOLOGY 


verely for his halting efforts in this regard, it should be recalled that 
even in the case of temperature measurement the evolution toward a 
fixed reference point was slow and full of pitfalls. Newton devised 
a thermometer one of whose “fixed” points was the temperature of the 
human body! Even the temperature at which water freezes is now 
known not to be a fixed point of reference except under the most cir- 
cumscribed conditions. 

The judgments or opinions with which the applied psychologists are 
concerned are judgments of more or less, even though some form of 
rating scale happens to be employed for the purpose. Expanding the 
term measurement to include such “more or less” estimates, the ques- 
tion may now be raised, “What behavior traits can be measured?” The 
answer will be found in the often quoted statement of Thcrndike that 
whatever exists must exist in some amount, and whatever exists in any 
amount can be measured. This means that anything can be measured, 
if not on an absolute scale, then certainly in terms of more or less. The 
name “Order of Merit” was given to this type of measurement in 
1902 by Cattell, for the case in which a series of objects or qualities 
was presented for ranking in an order according to value in some re- 
spect. One of his earliest uses of the method was for the evaluation of 
scientific merit (98). Since that time the method has been used for 
measuring the greatest variety of tangible and intangible qualities, 
among them the coodperativeness of school teachers, the effectiveness 
of advertisements, the beauty of picture post cards, the aesthetic 
quality of odors, poems, pictures, and musical compositions, and the 
intelligence of men. 


QUALITIES TO BE MEASURED MUST BE DEFINED 


Even though the order method may lend itself to the measurement of 
any quality whatsoever, it is to be expected that some values can be 
measured more readily and more effectively than others, and that cer- 
tain conditions must be satisfied in order to obtain the highest quality 
of measurement. One of the most important conditions for good judg- 
ment and at the same time one of the most frequently neglected is that 
the trait or quality to be judged should be accurately identified or 
defined. It may seem strange to lay down this particular requirement 
for judging, when the most frequently and most successfully measured 
quality, intelligence, has not been defined in any adequate fashion. 
However, it should be recalled that much of the controversy and con- 
fusion surrounding the history of intelligence measurement might 
have been avoided if an adequate definition could have been set up. 
As it was, the mere failure to distinguish between the popular and 
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the scientific use of the term, because of the lack of a definition, was 
a handicap to progress in intelligence measurement. Real progress came 
under the operational definition that intelligence is what the intelli- 
gence tests measure. As long as the same test was used it seemed 
obvious that the same function was being measured, and thus the con- 
cept of intelligence has gradually acquired stability. 

The measurement of qualities by means of opinion alone is even 
more dependent upon a definition, since there is no test content to give 
needed uniformity. The meaning of the concept resides in the mind of 
the judge. If that meaning is not put there by definition, it may be one 
peculiar to the individual judge and shared by no other person. Under 
such circumstances it would not be feasible to obtain a consensus of 
a number of judges, since the values would not be comparable. A simple 
instance will suffice to illustrate the difficulty. “Personal appearance” 
is one of the most frequently rated characteristics and almost as 
frequently undefined. Now personal appearance may mean one or 
any combination of the following: manner of dress, neatness, physical 
form, good looks, carriage or bearing, intelligence, or approachableness. 
If each of seven judges evaluated a different one of these qualities, a 
consensus with respect to “personal appearance” might well be mean- 
ingless. The importance of this matter rests in part upon the fact that 
getting a consensus of judgments is the simplest and most effective 
means of improving value judgments, as was pointed out in the pre- 
ceding chapter. Wells (695), many years ago, saw the need for accurate 
specification of characteristics to be rated and set a pattern which has 
been followed by too few since that time. He defined a term by asking 
a series of specific questions about it, and the trait was evaluated by 
answering the specific questions. Thus he presented the trait ‘“adapt- 
ability” (in children) : 


How get along with other children? 

How get along with people in older years? 
How conformable to discipline? 

What tendency to be guided by advice? 
How resourceful? 


Rugg (534) adopted the same method in a system for evaluating 
teachers. He presented “teamwork” thus: to what extent— 


1. Does he codperate with other teachers in school activities? (Committee 
work, Parent Teachers Association, etc.) 

Does he contribute to faculty meetings? 

Is he loyal to the administration and to other teachers? 

Does he suggest plans for group improvement of the school? 

Does he shoulder responsibility for his own acts? 

Do pupils go to h'm voluntarily for advice and conference? 


An RON 
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7. Does he go out of his way to advise and help students? 

8. Does he acquaint himself with pupils’ home conditions where it is wise? 
9. Does he participate in community activities outside the school? 

10. Are his records and reports in on time and in complete form? 


Scott (544, 212-236), in a rating system for business and industry, 
specified his qualities to be rated in a similar but more compact form: 

Codperativeness: Consider his ability to make his department a 
smooth-running part of the factory as a whole; consider his interest in 
the work of other departments, his understanding of their problems, 
his willingness to cooperate in easing work of superiors and other 
foremen. 

A clear recognition of the need for a sharp definition of traits to 
be judged is apparent in the work of Stevens and Wonderlic (583, 
126). They define “work habits” thus: 


Some men are very industrious. They are prompt at work, persistent in solving 
their problems, careful of details, and display that type of intelligent perform- 
ance which gives the manager confidence in them, as dependable, thorough 
workers. 

Other men are not so industrious. They do not display extreme interest or 
satisfaction in their work. They give up too easily on hard problems. They are 
careless of little things and cause the manager to feel uneasy. He is not sure 
that they have expended the utmost intelligent effort in the performance of their 
tasks. 

In between these extremes are found varying degrees of work effectiveness. 
Please make your estimate of the men on what you have observed from working 
with them. 


None of these is, doubtless, a perfect definition of a quality to be 
judged, but all four stand in sharp contrast to one that lists 193 trait 
names in alphabetical order without definition of any sort. Here are 
a few taken from the beginning and end of the list: accuracy, activity, 
affability, aggressiveness, alertness, virility, vivacity, wariness, will, 
willingness, 


DETERMINING THE GOODNESS OF AN OPINION 


The one final and infallible way to determine the goodness of an 
opinion is to check it against the truth. If the opinion coincides with 
the truth then it is a valid opinion. This is in essence the customary 
method of determining statistical validity. There is the serious obstacle 
to the use of this method in the case of judging that in most instances 
there is no independent way of finding the truth other than by the very 
judging process that is in question. There have been a few studies re- 
ported in which independent measures, more or less objective in charac- 
ter, have been available. Hollingworth (267, 9) had a group of ten 
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judges rate a series of five advertisements for persuasiveness. Their 
relative values had already been found in terms of actual returns from 
their use. His results are shown in Table 33. Although no one of the 
ten judges gave an order of persuasiveness that was correct, the con- 
sensus of these judges gave an order that agreed exactly with the 
order of value when measured in returns. 


TABLE 33 
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* From H. L. Hollingworth, Advertising and Selling (New York, D. Appleton and Co., 1920), p. 9. 


In order to check value-judgments against accurately and objectively 
measured dimensions, Poffenberger (501, 104) prepared fifteen irregu- 
lar forms, appearing as black on white. Each one differed from the one 
next to it in size by only 5 per cent, a difference that is just on the 
threshold of perceptibility. Ten of the forms lettered from A to J are 
shown in much reduced size in Figure 60. When one attempts to ar- 


FIGURE 60 
JUDGMENTS OF AREA 
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range these forms in the order of their size he lacks the usual means 
for such comparison. Their irregular shape makes superposition, either 
actual or in imagination, worthless, and their similarity in area is too 
great to give a clear-cut impression of difference. Placing them in an 
order means reacting to rather vague feelings that this one is larger or 
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that one is smaller, just as a person may have a vague feeling of pref- 
erence for one necktie rather than another without being able to ration- 
alize the choice. The rankings for the ten objects by twenty-five 
judges are given in Table 34 where the objects are arranged according 


TABLE 34 
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ne A. T. Poffenberger, Psychology in Advertising (New York, McGraw-Hill Book Co., 
to size, with C, the largest, on the left and £, the smallest, on the right. 
The consensus of the twenty-five judges, in terms of the average posi- 
tion assigned to each object, is given in the third from the last row 
of figures; the ranking derived from these averages is given in the 
next to the last row; and the actual order of size is given in the 
last row. 
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It will be seen from casual inspection that the largest, C, and the 
smallest three, J, F, and £, are correctly placed and that all the others 
except A and B are in error by only one position. A and B are each 
in error by two positions. The correlation between the correct and the 
judged order is represented by a coefficient of +-.92 when computed by 
the Rank Difference method. Whether one depends upon mere inspec- 
tion or prefers the coefficient of correlation, it is evident that the 
consensus gives a close approximation to the correct order. It should 
be noted that this degree of correctness is obtained from the combined 
judgments of twenty-five persons, and that no two persons agree 
exactly in their rankings. (The correlations of the individual rankings 
with the true order vary from 0 to +.98.) This experiment, in which 
hundreds of judges participated in addition to the twenty-five here 
reported, comes as close to an actual objective check on the Order 
Method as it is possible to make. However, it is distinctly unfair to 
the method, in that what the method purports to measure is the effect 
of some set of conditions, situations, or qualities upon a judge, a group 
of judges, or a whole population. In that sense, then, it might be legiti- 
mate to say that whenever the judges represent a fair sampling of the 
population whose reaction it is desired to measure, the consensus of 
their reactions is the correct measure. 


VARIABLE ‘‘ERRORS’’ OF JUDGMENT 


The most significant characteristic of judgment or opinion is the 
variation from person to person. The reason for this is to be found 
in the fact that the outcome of the judgment depends not only upon 
the object or person or trait being judged, but also upon the character- 
istics of the judge himself. It is, for example, conceivable that the neat- 
ness of an individual will be estimated very differently by one who is 
exceedingly neat and by one who is exceedingly slovenly, while, of 
course, the object of the judgment remains the same. Such differences 
among the judges in reacting to the same situation are usually but mis- 
takenly called “errors.” On account of these variations introduced 
through the individuality of the judge, it is seldom if ever safe to rely 
on the judgment of one person in vocational measurement. There is the 
danger that the judgment will be too strongly colored by the personality 
of the judge. When the opinions of a number of judges are combined by 
the proper statistical methods, the peculiarities of the individual judg- 
ments are ironed out. This is certainly the case when the “errors” thus 
introduced are “accidental” or variable errors, that is, when any one of 
them taken at random is just as likely to result in overevaluation as 
underevaluation of the trait. In such a case the “error” of some judges 
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will be offset by the “error” of other judges, with the result that the 
consensus of all will give a measure more nearly correct than that of 
any individual judge taken at random. 

In experimental studies where there is some objective measure 
against which to check the results of judgment, the greater validity of 
the consensus is evident. For instance, in the study of the diagnostic 
value of letters of application (506) described in the preceding chap- 
ter, the coefficients of correlation between the judgments made by 
eleven individuals and the criterion are as follows, all of them being 
positive: 

be 30.0 34, 638.6 640.0740), 749. 40 53 eee 


The average of these coefficients is .43. But the correlation of the 
consensus of the eleven judges with the criterion is .56. There is only 
one judge who gives a better result than the group taken as a whole. 
Similar findings were cited on page 251 for the estimates of sizes of 
objects. 

The dependence upon one judge in vocational work lays the whole 
procedure open to criticism. The individual reactions to letters of 
application, letters of recommendation, and personal interviews are 
subject to a variety of errors owing to personal idiosyncrasies, likes and 
dislikes, changing moods and feelings of the judges. No single change 
in employment procedure will bring about so much improvement as 
the recognition of individual differences in judgment and the need for 
a consensus. And yet serious practical difficulties are often encountered 
in satisfying this requirement for safe judgments. For example, in a 
department store the evaluation of the characteristics of sales people 
and clerical workers frequently must rest upon the judgment of one 
buyer or department head who is the only person in a position to judge. 
In the public-school system, too, it is very difficult to get more than one 
or probably two supervisors who are capable of judging the qualities of 
a group of teachers. From the studies of judgment that are available, 
it would seem that three independent estimates of the traits com- 
monly judged is the minimal requirement for satisfactory work. In 
many cases where the variables affecting the judgments are numerous, 
the number should be even larger. For certain kinds of work, such as 
evaluating advertising devices, no less than twenty-five judges is 
usually considered adequate. 


CONSTANT ‘‘ERRORS’’ OF JUDGMENT 


The “errors” made by individual judges are not always of this 
accidental sort. Sometimes they are “constant errors,” that is, there is 
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some influence at work that tends to make the judges err in the same 
direction. It will be evident that, in such a case, increasing the number 
of judges will not eliminate the “error.” It should be noted that the 
term constant error may be used in three senses. In the first sense, the 
error appears only when there is a check against some objective or 
physically measured criterion. In this case the term error is inappro- 
priate, if what is desired is a measure of human reaction to the situa- 
tion. In a second sense, the term is used to indicate distortion by 
some influence acting upon human reactions themselves to modify what 
would otherwise be the true reaction. As an illustration of the first, 
take the opinions of twenty-five judges concerning the relative size 
of area G in Table 34 that was actually fifth in size in the series of ten 
specimens. These opinions placed the object in the following positions: 


NTO ato est Ly Oss Dy Oh O50os Aes 2e1O, SOP Tela Ato ape: 


It will be observed that sixteen of the twenty-five judges rated the 
area larger than it really was (1 indicates largest and 10 indicates 
smallest), seven rated it smaller, and two judgments were correct. 
There was at work in these judgments a “constant error,” an optical 
illusion due to the shape of the figure which made it appear larger than 
it really was (88, 369). Although this “constant error” creates a dis- 
crepancy between the physical measure and the judgment measure, 
for certain practical purposes the judgment measure may be the cor- 
rect one. In such a case it would be a mistake to attempt to eliminate 
the “error.” For instance, if an attempt was being made to find a con- 
tainer for a food product which for a given actual content would look 
the largest, it would be defeating the purpose of the test to eliminate 
the illusion of size. Likewise, if one were attempting to measure cheer- 
fulness, the judgment might well give a more valid measure than 
some complicated measure of glandular or other physiological activity, 
since the result desired is the impression of cheerfulness created by the 
person upon others. 

The results of an unpublished study by the writer of the relative 
intelligence of fifteen men as judged from their photographs illustrate 
the second kind of constant error. Intelligence was also measured by 
means of one of the best intelligence tests. The relationship between 
the orders of intelligence determined in these two ways was found to 
be negative. The greater the actual intelligence the less did the 
estimated intelligence appear to be. When the number of judges was 
increased, the negative relationship became more and more pro- 
nounced. There was a “constant error” present that turned out upon 
investigation to result from the confusion on the part of the judges 
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of good-looking with intelligent. In most practical circumstances in 
which judgment is employed there is no actual or correct measure 
against which to check the judgments. Therefore it is important to 
discover by any means available the presence of constant errors of this 
second type so that they may be eliminated or some method found to 
correct for them. 

One of the most frequent sources of the kind of “constant error” 
that should be avoided is the so-called ‘‘halo” effect (617) or “‘atmos- 
phere” about an individual which may influence one’s judgment of 
him in any trait whatsoever. One’s general impression of a person 
is likely to color all his judgments of particular traits. Thorndike and 
others have shown by the correlation method that all traits in an 
individual show a much closer apparent relationship than they could 
actually have. On account of the “halo” effect, many judgments. of 
specific personality traits turn out to be nothing more than measures 
of a general impression created by the individual. A clear understand- 
ing of the nature of this “error” is essential in dealing properly with 
it. The influence of the personal appearance of a person upon estima- 
tion of his intelligence in the case described is a good illustration of 
the distortion of judgment due to this cause. The devices that are 
employed to minimize it will be discussed in the next chapter. 

Still another possible source of constant error in judging is the 
“personal equation,” which implies a systematic deviation from correct 
judging through some persistent influence. The term suggests that the 
error could be corrected by the application of an equation, as in the 
case of reaction times, where a correction can be applied for a given 
amount of delay. Thus a judge might be overlenient, compared with 
other judges, in giving prison terms because of his social philosophy, 
or a personnel officer might overrate a friend who happened to be 
a candidate for a position. Or one judge may consistently rate all 
persons within a very narrow intermediate range of a trait, whereas 
another might just as consistently employ a very wide range. For 
example, one teacher might grade all his papers B and C, giving no 
A’s or D’s, whereas another used the whole range from A to F. Such 
personal tendencies as these have been recognized and various devices 
have been adopted for their correction. Conrad (114) measured the 
effect of correcting for this error upon the correlation between judgment 
and a criterion. When he combined estimates of two or more judges he 
found that correction for the personal equation made a difference too 
slight to be practically significant. He recommends a consensus of 
a number of judges as the simplest way to deal with such errors. 
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DO HUMAN QUALITIES DIFFER IN THE CORRECTNESS 
7 
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The statement has been made earlier that anything that exists in any 
amount can be measured, which is equivalent to saying that anything 
can be measured. The further statement was made that, from one 
point of view at.least, the consensus of a proper sampling of judges 
will be an acceptable measure. Now the consensus is some form of 
statistical combination of the opinions of the separate judges, frequently 
an average. It will be immediately obvious that perfect agreement 
among judges is not to be expected, nor is an equal degree of agree- 
ment in the evaluation of all qualities to be expected. Such agreement 
as does occur is taken as evidence that the opinions do “stand for some 
actual quantitative value and are not subject to mere chance.” It is, 
therefore, pertinent to inquire whether human characteristics differ 
in the correctness with which they can be measured. And the answer 
would seem to be that degree of correctness of measurement would be 
indicated by degree of agreement among the judges. A far more direct 
and straightforward means of finding the validity of opinion measure- 
ment would be to check against the objective truth, but there is no 
such objectively true measure for the characteristics with which we are 
concerned. 

Hollingworth (279, 133-142) has extensively employed this idea of 
degree of agreement as the measure of correctness, and has developed 
the concepts of objectivity and subjectivity and of the physical and the 
psychological on the same basis (277). He worked over the data of 
earlier investigators and derived a list of twenty-four traits which 
could be arranged in an order according to the degree of agreement 
with which they can be judged, or according to their “objectivity.” 
Divided into four groups, with the first group being the most objec- 
tive and the fourth the least objective, they are: 


Group I Group IT Group IIT Group IV 
Efficiency Perseverance Clearness Usefulness 
Originality Judgment Mental Balance Integrity 
Quickness Will Intensity Cooperativeness 
Intellect Breadth Reasonableness Cheerfulness 

Leadership Independence Kindliness 


Refinement 
Physical Health 
Emotions 
Energy 

Courage 
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The fact was noted many years ago that the traits about which in- 
quiries are made in recommendation blanks sent out by teachers’ 
agencies, employment bureaus, and employers, are those upon which 
opinions show the least agreement, that is, those which are the most 
subjective. Degree of agreement or objectivity-subjectivity is not, 
however, to be conceived as a fixed characteristic of any trait, but as 
the resultant of a combination of factors. There is evidence to show 
that it varies considerably with the circumstances. Slawson (569) 
who studied the ratings of school teachers by their supervisors, found 
that codperativeness, a trait that fell in Hollingworth’s Group IV, 
showed a very high degree of consistency among the judges. There is 
good reason to expect that codperation of teachers with supervisors 
would be a more obvious and observable phenomenon than codperation 
among a group of college students. But even within the same super- 
visor-teacher relationship, codperativeness showed a variation in objec- 
tivity in different schools, in terms of relative position in a group of 
six traits, as follows: 


Schooliprce see nces I II Jat IV V VI 
Average position ..... So) 5.0 1.0 4.5 5.0 8) 


These figures mean that although for one group of teachers codperative- 
ness was the trait most consistently judged (School III), for another 
(School V), it was one of the least consistently judged. It seems then 
that objectivity or degree of agreement is a variable quantity, and that 
comparisons of traits in this respect would be meaningless unless the 
conditions under which the opinions were to be obtained were specified 
and controlled. 


WHAT CONS TiILU TES A Go oD ju D Gane 


The fact that individuals differ so much among themselves in their 
judgments of personality traits, and that a part at least of such differ- 
ences is due to the characteristics of the judge himself raises the 
question as to what constitutes a good judge. Assuming that consensus 
means correctness, a good judge would be that one who conformed to 
the consensus, and the best judge would be that one who conformed 
most closely to the consensus. Although the data at present available 
on the question of the factors affecting judgment are meager, it appears 
that not only do individuals differ in the quality of their judgment 
of a given trait, but that the same individual differs in the quality of 
his judgment of different traits. Thus the ability to judge appears to 
be a highly specialized function within the individual (272) (291, 220- 
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228). Table 35 contains material that shows clearly both these types 
of variation. The figures are in terms of coefficients of correlation 
between an individual’s judgment of twenty-five people and the 
consensus about these twenty-five people (which is taken as the cor- 
rect measure). The coefficients are given for ten judges concerning 
the three traits, intelligence, neatness, and sociability. Reading down 
any one column will disclose the degree to which the judges dif- 
fered one from the other in their estimation of the trait named at the 


TABLE 35 


InpIvipuUAL DIFFERENCES IN THE QUALITY OF JUDGMENT * 


Judge Intelligence Neatness Sociability 


PA eles un 51 ey 39 
poe 11 10 08 
Cae crs hh ae 15 29 05 
Dieters —.27 .06 49 
Hae c- 08 .24 08 
Ded ae Re 43 41 28 
(Caadtes .04 ali 02 
Pe eee ee 39 .09 oY) 
A Be: SVB aay, .08 00 
bce nteee 30 02 55 


* Adapted from H. L. Hollingworth, Vocational Psychology and Character Analysis (New York, 
D. Appleton-Century Co., 1929), p. 75. 


head of the column; reading across the page will show how the indi- 
vidual judge varied in ability to estimate the three different traits. For 
instance, the relationship between the estimate and the criterion for 
intelligence varies for the different judges from —.27 to +.51, whereas 
for Judge D the coefficients for the three traits vary from —.27 to +.49. 

It is logical to assume that to be a good judge of a trait in others one 
should possess that trait to a high degree, or that within certain limits 
the more of a trait one possessed the better judge he would be of that 
trait in others. In organizations where there is no highly developed 
employment or personnel department, the applicants for a given job 
are selected by the experts in that line of work. Where selections are 
made by an employment office, it is done not so much because of a lack 
of confidence in the expert as it is to bring about a centralization of 
function. Although a question of great practical importance is involved, 
there is little experimental evidence at hand concerning the relative 
effectiveness of these two methods. One bit of data may be obtained 
from Hollingworth (280) in terms of the correlation between the pos- 
session of a trait and the ability to judge that trait within a group of 
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twenty-five people. The figures are given in Table 36 for a series of nine 
traits. All the coefficients except one are positive, although many of 
them are very small. In fact, none is so high as to justify the choice of 
a judge for a given purpose solely on the basis of his possession of the 
trait to be judged. This point is far more significant than the differences 
in the degree of relationship for the various traits. One might well 
expect that intelligence would be a potent factor in the quality of 
judgments that could be made. The data that are available show that 
the possession of intelligence does not make one an especially good 
_ judge of the intelligence of others, although intelligence gives the next 

to the highest correlation in the table. It is doubtful, indeed, if the 
possession of intelligence would be a more potent factor in judging 
other traits than it is in judging intelligence itself. 


TABLE 36 


RELATION BETWEEN THE POSSESSION OF A TRAIT AND THE ABILITY TO JUDGE IT* 


Coefficients Coefficients 
Neatnessiiescacic os ane nag WMulearity: cs. 2a nelewn es —.24 
Imtellisencemeemierete ete 49 Snobbishness sec. sacle « =e 
FRI OF emt aces cer csistorers 59 Refinement. ..ses.6 <= 38 
Goncelteeean.creosneetes 19 OCIA DIE Vea - eee ete 48 
Beautvamer rset its cratetere .23 


* Adapted from H. L. Hollingworth, Vocational Psychology and Character Analysis (New York, 
D. Appleton-Century Co., 1929), p. 98. 


Adams (2), with a technique very similar to that of Hollingworth, 
attempted to discover what are the personality characteristics of the 
good judge. He employed eight teams of ten girls each, and the 
members of any one team evaluated each other and themselves in a 
series of sixty-three personality qualities and fourteen physical qualities. 
Adams, like Hollingworth, accepted the average of the rankings as 
the most probable “record of truth.” Having done this, he then pro- 
ceeded to compare each individual’s capacity to judge (by checking 
his record against that of the group) with the degree to which he pos- 
sessed the various traits (as determined by the consensus of his asso- 
ciates). Whereas Hollingworth reported a general tendency toward 
overestimation of desirable and underestimation of undesirable traits, 
Adams classified his judges into over-, under-, and correct estimators, 
the percentages being respectively 46, 36, and 18. He then collected the 
group estimates concerning the overestimators and found them to pre- 
sent a consistent picture “of a stupid, antisocial, weak willed, self-cen- 
tered person who suffers at the same time from self-consciousness and 
lack of self-confidence.” He gives no corresponding picture of the 
underestimators. 


’ 
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In a similar fashion he found the characteristics of a good judge, 
first of a self-judge and second of a judge of others. The good judge 
of self 


...is interested in other persons, likes to be with them, puts himself out to 
be agreeable to them, is sympathetic, demonstrative, tactful, polite, and popular. 
The good judge of others, on the contrary, tends to be independent, takes rela- 
tively little interest in persons, appearing to be gregarious rather than social. In 
general, he is either negative or but slightly positive in his social tendencies. To 
summarize: the one who can estimate himself well tends to be moderately social; 
the good judge of others tends to be either anti-social or indifferent. 


It should be recalled that goodness of judgment meant for Adams, as 
for Hollingworth, conformity with the group opinion. 

Vernon (666) attempted to improve on Adams’ technique by employ- 
ing a more objective measure of goodness. The subjects to be judged 
were measured for certain qualities by an elaborate series of tests and 
the judges, too, were tested for the presence of certain qualities. The 
goodness of the judgments was determined in terms of conformity with 
the measured values of the subjects, and the qualities of the good and 
poor judges were likewise known from these test records. He concluded 
that the accuracy of personality judgments depends not merely on the 
subject who is being judged but also on the content of the judgment 
and on the conditions under which the judgments are made. His de- 
scriptions of good and poor judges resemble those of Adams. Specifi- 
cally he found good judges of self to be more intelligent and to possess 
a greater sense of humor than the average judge. Good judges of friends 
and associates appear to be less socially inclined and less intelligent, 
but more artistic than good self-judges. Good judges of strangers are 
found to be distinctly more artistic and intelligent than the average 
and, under certain conditions, more asocial. 

The data of these investigators can be applied only with reservation 
to the task of vocational adjustment and personnel work in general. 
They were derived from studies of college students who comprised 
both the judges and the judged, and who were evaluating their asso- 
ciates within the frame of reference of their college associations. Over 
against this sort of laboratory evidence there is the less tangible 
evidence for general goodness or general poorness in people. An exami- 
nation by Horst (291, 220-228) of the characteristics of the good 
judge shows him to be a product of sound theoretical training and 
extensive practical experience, who, by the processes of sympathy, 
empathy, recipathy, intuition, and insight, perceives and understands 
human personal qualities. Blumer (49a) finds that there are persons 
thus equipped who are, in fact, good judges. Their judgments have 
validity even when these are “hunches” in the sense that they cannot 
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be proved to rest upon definite and tangible evidence. It would appear, 
however, that such judges are specific in their proficiency and that 
their “good hunches” are limited to the fields of their training and 
experience. 

Correlational studies have tended to show that good qualities go 
together in the long run, and particularly that with high intelligence 
there tend to go desirable personality and temperamental character- 
istics. Thus, in the long run the good judge would be the person of 
high intelligence with which would be associated tendencies toward 
fairness, good will, and generosity. Thorndike (626, 348-389) makes 
extensive use of this idea of general goodness in his applications of 
psychology to economics, government, and public welfare. It should be 
noted, however, that Thorndike (626) would entrust certain important 
functions of government not to a trustee but to trustees. 

Our democratic system of government, which is government by the 
people, provides for experts in judging in the realm of law where wis- 
dom in the form of background of information, knowledge of precedent 
and the like are considered essential. But it is recognized that judges 
are not entirely free from “constant errors” so that there is provision 
for appeal from the decision of such an expert. And the final appeal 
goes to a supreme court of a number of judges by whom a decision is 
rendered in the form of a consensus. In those cases which vitally con- 
cern the life of individuals, and in which interpretation of human be- 
havior rather than interpretation of tradition is called for, democracy 
provides for judgments by juries, groups of one’s fellowmen whose 
consensus is final. 


DEGREE OF ACQUAINTANCE AND QUALITY OF 
JUDGMENT 


It has been pointed out above that goodness of judgment depends in 
part upon conditions under which the judgments are made. A certain 
degree of acquaintance with the person to be judged would seem one 
of the conditions requisite for good judgment. In the absence of knowl- 
edge through acquaintance the judge must rely upon the indicators 
and clues that are so generally condemned when employed by the 
character analyst. That degree of acquaintance is essential which will 
enable the judge to know and evaluate the particular trait to be 
measured. The question is not so simple, however, as it seems at first, 
since too close an acquaintance introduces errors of judgment which 
differ from but may be as potent as those resulting from too slight 
acquaintance. The atmosphere created by close friendship or by 
prejudice either favorable or unfavorable is very likely to warp the judg- 
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ment. Slawson (569) found by the use of the partial correlation tech- 
nique that in the long run degree of acquaintance makes no significant 
difference in the quality of judgments of personality. His conclusion, 
however, is significant (569, 161): 


This inability of acquaintance definitely either to raise or to lower judicial 
agreement becomes evident upon considering the several ways in which this 
factor may operate. For although lack of acquaintance with one or several 
subjects may result in chance ratings, thus lowering the correlation between 
the unacquainted judge and the rest of the group of judges, intimate acquaint- 
ance between a rater and subjects may also lower the correlation between the in- 
timately acquainted judge and the rest of the judges, by the exercise of prejudice 
either due to friendship or to the discovery of peculiarities in the subject which 
are particularly abhorrent to the rater (and probably unknown to the less 
intimately acquainted judges). The positive and negative influences would then 
in the long run tend to balance each other, that is, acquaintance would have 
little or no effect. 


It is clear from this statement that judgments about individuals 
are warped by the degree of acquaintance and that it is only a group of 
judges varying in degree of acquaintanceship with the person to be 
judged that can avoid the acquaintance error. In most, if not all, aspects 
of vocational guidance and selection, interest centers in the individual 
and the question is whether judgments of value will be fair or unfair to 
him. Knight (348), using a different technique from that of Slawson, 
shows plainly the influence of degree of acquaintance upon the judg- 
ment in particular cases. He studied grades assigned by the judgment 
method to 1,048 teachers. The degree of acquaintance between the 
judges and teachers ranged from less than one year to more than eight 
years. He finds that if the difference in acquaintance is a matter of 
minutes, hours, or weeks, the greater the degree of acquaintance the 
better the judgment, but when it is a matter of years, the reverse holds. 
The author concludes (348, 142): 


The factor of acquaintance, then, operates to make ratings more lenient, 2.e., 
to increase the over-rating, and to make ratings less critical and less analytical, 
i.e., increases the influence of the halo of general estimate. It is in the direction 
of truth to discount the ratings of judges when acquaintance has been long. In a 
way it is literally true to say of a judge’s estimate: “His judgment is of doubtful 
validity because he has known his man too long.” 


Shen (557) studied the estimates made of each other by twenty-eight 
college students who had been classmates for three years. Among the 
traits were impulsiveness, leadership, adaptability, persistence, and 
scholarship. Taking as the correct value for each trait in each indi- 
vidual the consensus of the group concerning it, he compared the aver- 
age error or displacement by the judges with the degree of friendship, 
as estimated by the individuals themselves. That is, he set up five 
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degrees of friendship ana computed the average error in judgment 
separately for each trait within each degree of friendship. The differ- 
ences thus obtained were negligible. However, when he made the same 
computations taking account of direction of error to disclose systematic 
deviations, he found that there was a consistent relationship between 
degree of friendship and tendency toward overestimation. He calls this an 
illusion, and considers it the inevitable consequence of the favorable 
position that friends occupy in one’s estimation. His figures show that 
this constant error is small in comparison with the variable errors that 
may be eliminated by group judgment. 

About all that can be said concerning the practical implications of 
degree of acquaintance is that it should be recognized as a possible 
source of distortion of judgment and that precautions should be taken 
where there is likelihood of such error. The precaution that is simplest 
and most likely to be effective is to employ a consensus rather than to 
rely upon a single judge. 


JUDGING ONE’S OWN QUALITIES 


The frequency with which individuals are called upon to give esti- 
mates of themselves in information blanks, letters of application, and 
interviews rests upon the expectation that such estimates will have a 
reasonable degree of validity. All that has been said earlier about the 
bias that can arise from close acquaintanceship would seem to apply 
with added force in the case of self-evaluation. Self-knowledge and 
self-esteem should create a “personal equation.” One of the earliest 
observations upon this matter was made by Cattell (96, 542) in his 
measurement of scientific eminence. From the mass of judgments 
assembled by him, he concluded that there is no constant error in 
judging oneself, that one is about as likely to overestimate as to under- 
estimate himself, and that one can judge himself slightly more accu- 
rately than he can be judged by one of his colleagues. He discovered 
individual differences in this respect, however, some persons overesti- 
mating and some underestimating themselves decidedly. 

Hollingworth (279, 143-173), in a laboratory study of judgment in 
which twenty-five students judged themselves and each other for a variety 
of traits, compared the error of every self-estimate from the consen- 
sus in regard to each trait with the average deviation of the group 
judgment of him in regard to that trait. This means that an individual’s 
error in judging himself is compared with the average disagreement 
among the judges concerning him. He found that a person displaced 
himself somewhat more from the consensus than did the individuals 
making up the consensus. Taking account of direction of displace- 
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ment so as to disclose any constant error, he found a tendency for 
an individual to overestimate his possession of the desirable traits and 
to underestimate his possession of the undesirable traits. His figures 
are given in Table 37. 


TABLE 37 


SysTEMATIC Errors In SELF-JUDGMENT * 











Trait Error Trait Error 
Refinement es sea c.stce + 6.3 Neatness’s rasan oa + 1.8 
ERUINIOR Peas terete: abe + 5.2 Onicinalityeeeis een ies Xs + 12 
RGM INESS 8 be eae. o sic, n-e + 4.0 Beautyantern cote ccrate.: s2 Oe 
NSS Gaseaue a sepeiere ae oe Conccitaaeee nec oce SSiley/ 
intelhgence®...6.c.8% see + 3.0 Snobbishness 25.22... - = 40) 
DoGiabilikya some tiseee. te an 2 Vulearityopsean sce sider c= Oy 
TH CIENICV mat oes sce cic he ap Oat 


* From H. L. Hollingworth, Vocational Psychology (New York, D. Appleton Co., 1916), p. 155. 


Hoffman (263) confirmed the findings of Hollingworth with the fur- 
ther conclusion that individuals tend to show a consistency in their 
degree of overestimation of the desirable and underestimation of the 
undesirable, which leads her to coin the expression “self-halo.”’ Jackson 
(309) worked over the data of earlier studies of self-estimation to find 
whether there was a correlation between intelligence and the correct- 
ness with which one judged his own various characteristics. The corre- 
lation with estimated intelligence was +.70 and with intelligence 
measured by test was +.48, from which he concluded that the more 
intelligent a person is the better judge he tends to be of himself. He 
found, incidentally, that the greater the degree of conceit a person has, 
in the opinion of associates, the poorer is his ability to judge himself. 

These results should not be entirely unexpected by the reader and 
should suggest that self-judgment should be taken with the proverbial 
“srain of salt.” The obvious safeguard is to support such self-judgment 
with the opinions of one or more unbiased judges, and preferably 
more than one. 


STABILITY OF PERSONAL QUALITIES 


How stable are the traits which we are called upon to judge? It will 
suffice here to say that the stability of a trait is usually inferred from 
the stability of the judgments of the trait since any more objective 
measure of the trait is lacking. If the estimates of traits are repeated at 
intervals of several months, or at least long enough to eliminate the 
influence of memory of earlier estimates, stability may be calculated in 
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terms of the uniformity of judgment over this interval of time. Such a 
measure will tell nothing about the correctness of the judgment alone 
nor will it indicate the degree of stability of the trait itself. At best it 
will reflect a combination of these two influences. In terms of coefficients 
of correlation, the relationship between two such series of judgments 
has been found to vary from +.60 to +.80. As might be expected, the 
stability of the traits varies with the judge, the correlations in one 
study for different judges varying from +.20 to +.90. Slaght (568) ob- 
tained reactions from forty students to a series of seventy personal items 
and after an interval of two years repeated the test. He reports a sur- 
prising degree of similarity which he attributes to the reliability of the 
measuring device. The shifts that did appear were accounted for by 
increased maturity and changed environment of his subjects. This ques- 
tion of trait stability will be treated more fully in Chapter 17. 


IMPLICATIONS OF ADOPTING CONSENSUS AS THE 
CRITERION OF CORRECTNESS 


The material presented in this chapter shows the great reliance 
placed upon group reactions as the measure of correctness. What it 
means, stated boldly, is that the majority vote determines the right. 
It has already been said that this holds for group judgments where the 
errors that are made are of the chance or variable sort and where errors 
of the constant or systematic sort are missing or are present only to a 
minimal degree. Such conditions can be more or less assured in the 
laboratory, in the personnel office, and at times in the field. However, 
when the groups enlarge and the controls against constant errors be- 
come relaxed, the substitution of degree of agreement for validity may 
well be questioned. The actions of mobs swayed by emotional orators 
offer an exaggerated instance of the obvious failure of the method. 
Our democratic system of government with its decisions based upon 
the vote of the majority is susceptible to systematic error through the 
influence of pressure groups of one sort or another exerted through the 
radio, the press, and the speaker’s platform. Much more susceptible are 
those populations whose sources of information are entirely under the 
control of the few. The consensus under such circumstances may be no 
consensus at all, strictly speaking, but the opinion of the few impressed 
by suggestion or by force upon the many. The remedy should be sought 
in an understanding of what conditions must be satisfied in order to 
make group judgments valid. They have been discussed in this chapter 
with reference to vocational psychology, but their range of application 
is far broader than that of detecting the personal qualities of candidates 
for a job. The one primary essential for high quality of group judg- 


OPINION IN VOCATIONAL ADJUSTMENT 265 


ment is a free flow to the members of the group of knowledge and 
information devoid of bias and distortion, and at a level of simplicity 
which shall bring it within the understanding of every member of the 
group. Wallas (674, 29-42), in his Social Judgment, emphasizes the 
need for knowledge in the making of social evaluations and stresses 
the difficulties inherent in acquiring the requisite knowledge. He em- 
ploys the term vertical to suggest need for a knowledge of historical 
background, and horizontal for acquaintance with the current cross- 
section of events, and shows that both are essential. When judgment 
and opinion rest upon such a foundation as this, the reaction of the 
group may be accepted with increased confidence as the measure of 
correctness. 


14 


Rating Human Qualities 


There are two commonly used devices for collecting with precision 
the data on the less tangible manifestations of human behavior. These 
are the questionnaire and the rating scale (601, 3-297). This chapter 
will be concerned with the latter of these for two reasons. First, the 
rating scale has been widely adopted and is extensively used at present in 
the various phases of vocational adjustment. And second, it embodies 
a change toward the refinement of the “more or less” type of measure- 
’ ment characteristic of the “Order of Merit Method.” 

The construction of crude scales of change in volume as indicators 
of temperature led the way toward the detection of finer and finer 
degrees of temperature change and the establishment of reference points 
from which such changes could be measured. Current rating scales of 
human traits are aimed at both of these objectives and, to the extent 
that they approximate them, they are achieving for the measurement 
of human qualities something of the stable and refined characteristics 
of physical measurement. 


ce 


RATING SCALES AND THE ORDER OF MERIT METHOD’? 


There is one important respect in which the rating scale is an im- 
provement over the order method. Obviously the latter, which presup- 
poses two or more objects that can be arranged in an order, is not 
adapted for all vocational purposes. It often happens that there is 
only one person to be evaluated for a given job, and in that case the 
method of relative position cannot be employed. This difficulty is over- 
come by the rating scale that provides a series of items among which 
the new one shall be given a standing or rating. Since the items or 
units or objects forming the scale can have their positions determined 
by the order method once for all, any new item can be measured directly 
by noting where it falls in the series, just as is done in measuring the 
length of an object against a foot rule. Thus, if the scale consisted of 
a series of shades of gray, and the item to’ be evaluated was another 
shade of gray, the relative positions of the shades in the series would 

266 


RATING HUMAN QUALITIES 267 


have been determined. The new specimen would then be “measured” 
by testing it along the scale and finding the place either on one of the 
scale units or somewhere between two of them. In such a situation the 
method of measurement would be essentially the order method, with 
the difference that, the order within the series having been previously 
determined, the rank of the new specimen only would need to be found. 


TYPES OF RATING SCALES 


A certain amount of order and simplicity can be introduced into the 
discussion of rating devices if they are grouped into classes and these 
classes described as variants from the order of merit method, beginning 
with those that deviate the least. This procedure will furnish a logical 
picture rather than an historical account of scale development, because 
scales did not consistently and systematically grow by moving farther 
and farther away from the parent form. Absence of historical perspec- 
tive, however, is no serious loss for the practical purpose for which 
this chapter is intended. 

1. Man-to-Man Rating Scale ——In the man-to-man rating scale there 
is the closest approach to the order of merit measurement because the 
man to be measured is evaluated along with other men. The units of the 
scale are persons known to the judge and chosen by him as possessing 
specified degrees of the trait to be measured. The rating scale for leader- 
ship (656, Vol. I., 260), as used in the personnel system of the United 
States Army, will serve as an illustration: 


Leadership Name Score 
initiative, force, self-reliance, deci= Highest ims. sce seco ele ss osres e's eee 15 
Pivelcss each abiityeto inspire. men Sigh were. are dees ae crae pate 12 
BUCMELOMCOTITIANG « ChelrObeciences IMIG Ie eh ca ote grcks al) wun ofoas, 4ieuesaren thos acous 9 
loyalty, and codperation [SOMME Maberstecchscaechcattan cities sharecanst ais once 6 

LOWES Platten ais cue stewie Ee CAEN 3 


In the first blank space is to be written the name of the officer pos- 
sessing the highest degree of leadership known to the judge; in the 
last space, the name of the one possessing the lowest degree of leader- 
ship known to the judge; in the middle space, the name of one who 
stands in leadership about midway between the first two chosen. The 
spaces marked “High” and “Low” are for men whose leadership ranks 
about'halfway between the middle man and the highest, and the middle 
man and the lowest respectively. The ratings given an officer on this 
scale are, therefore, in terms of his standing among these men. Standing 
may then be transformed into the numerical units shown at the right of 
the scale. Certain difficulties arise in the practical use of this scale from 
the fact that each judge has to construct his own scale, that is, he must 
furnish out of his own experience the men to occupy the various steps 
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on the scale. First, it is not easy to find suitable specimens without more 
study than one is willing to give the task. And second, since valid 
judgments imply the consensus of a number of judges, the scales of all 
the judges should be equivalent. If all judges could use the same per- 
sons for equivalent positions on their scales these would be compar- 
able, but such agreement is difficult to attain in practice. If the scales 
are not thus comparable, the measures obtained from the different 
judges cannot be combined legitimately, hence consensus is impracti- 
cable. Rugg (534) made a thorough analysis of the use of this scale for 
the rating of army officers and reported many sources of error. Some of 
these are common to other types of scale also, but one was peculiar 
to the man-to-man scale: the use of the same individual by various 
raters for different points on the scale. According to Rugg 


The same man, used at 15 on one scale will be used at 12 on another, 9 on 
others, 6 on occasional ones, and even 3 on a few. Persons regarded as the “best 
captain I ever knew” were selected for positions on other scales as “the poorest 
captain I ever knew.” 


To measure human qualities with such devices would be like measuring 
length with a yard stick on which the numbers were jumbled into a ran- 
dom order. In spite of the difficulties inherent in the practical use of 
this form of scale, it is sound in principle and can be used advantage- 
ously in situations where identical individuals can be found by the 
various judges for like places on the scales. 

2. Specific-Instance Scale—The nature of the major difficulty with 
the man-to-man scale suggests a modification to avoid that difficulty. 
Thus it could be argued that, if trouble arose from having actual per- 
sons represent degrees on the scale, one might better use actual in- 
stances of the behavior of such persons. These would be the specific acts 
through which the’ “best captain I have ever seen” attained that repu- 
tation. Statements of this sort intelligibly expressed should carry the 
same meaning to every rater who would use the scale. Instead of men 
possessing a given trait to a specified degree, there would be specific 
instances of behavior representing various degrees of the trait. An ex- 
ample of this type of scale designed to measure the alertness of sales 
people is: 


Scale Unit Specific Instance of Behavior 
1. Energetic and enthu- 
SIASULGiM cpa fetes chocas cite Eager to have sale progress with little loss of time 

UAPACUIVEl a. clencreceiseernees By quickness of movement allows sale to progress with little 
loss of time 

3, JOLIN Bogen acne Moves about at an even rate, neither speeding up nor delay- 
ing progress of sale 

4 Velloyekobies Gag anaonne Moves slowly, retarding progress of sale 


Bie Ghee Biss oloaeaeInC Retards progress of sale because of inactivity 
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This kind of scale resembles the handwriting, drawing, composition, 
and other product scales in common use in educational work, and it has 
much to commend it. One difficulty arises from the necessity of having 
several instances of behavior at each point on the scale, so that there 
may be samples adequate for gauging the quality of every person to be 
measured. The difficulty here, however, is no greater than that en- 
countered in the construction of educational scales. In the handwriting 
scales it has been found necessary to have a given level of quality repre- 
sented by forward slant, backward slant, and vertical writing, as it 
would be awkward to evaluate a backhand specimen against a scale 
limited to forward-slant samples. Likewise, in the drawing scales, the 
samples must necessarily be specific drawings, so that several specimens 
of things thildren commonly draw, such as houses, animals, and people, 
are needed to stand for a given quality on the scale. 

Care must be exercised to make the instances sufficiently specific to 
avoid the necessity for interpretation on the part of the judge. If this 
precaution is observed, there should be fairly close agreement among the 
judges as to their meaning. There is a decided tendency, however, in the 
making of specific-instance scales, to slip into the use of rather general 
instances of behavior. Such is the case with the scale illustrated above. 
There is a certain amount of vagueness about the word “eager” and the 
word “little.” Would “little loss,’ for instance, mean about the same 
amount of loss in the mind of each rater? A far more specific instance 
would be, “On January 16, sold customer coat in three minutes.” How- 
ever, highly specific instances of this sort limit the utility of the scale 
too narrowly, unless each point is covered by a number of instances, 
whereas even a few instances at each point on the scale would make it 
cumbersome to prepare and to use. 

3. Descriptive-Term Scale—As the scale items become more and 
more inclusive in their meaning, a point is eventually reached where 
the term specific instance or even instance becomes inappropriate. The 
items degenerate into more descriptive phrases or adjectives of the 
“same, more, most” type, or of the “good, very good, excellent” type. 
Expressions of this sort cannot carry specific meanings of amount and, 
therefore, do not satisfy the requirement that the scales be equivalent for 
different judges. However, the ease with which such scales can be con- 
structed seems to outweigh their shortcomings, for they are by far the 
most commonly used. The specimen of this form of scale given below 
is not a scale carelessly thrown together by an amateur but is a part 
of a carefully constructed rating system. It demonstrates the fact 
that good scales are extremely difficult to make and that even experts 
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may have to resort to vague descriptive terms. The scale intended to 
measure ‘“Promptness” is: 





Work frequently late Work usually on time Work always done promptly 


Of the terms frequently, usually, always, late, on time, and promptly, 
only one, on time, really carries a definite and specific meaning. 

Rugg (534) has devised an interesting combination of the specific- 
instance and descriptive-term types of scale. For a given trait, he asks 
a series of specific questions and to each question he calls for an answer 
in terms of low, average, high. (For a sample list of questions bearing 
on the trait of “teamwork,” see page 247.) The ratings for teamwork 
would be derived from a combination of the ratings on all of the indi- 
vidual questions. This type of scale offsets the admittedly crude unit 
of measure with a large number of specific reactions. It has the advan- 
tage of forestalling misinterpretation by the specific character of the 
questions, and the simple threefold classification into low, average, and 
high makes the task of the individual judge easy and the ratings of 
the different judges fairly comparable. 

4. Numerical Scale-—lIn contrast to the vagueness of adjectives, ad- 
verbs, and other descriptive terms what could be more objective, 
specific, and unambiguous in their meaning than numbers? For this and 
other supposedly good reasons one frequently finds numerical scales, 
carrying a series of degrees or amounts from 0 to 100. It is a simple 
matter to perform various arithmetical computations with scores 
derived from such scales, and this fact too makes their use attractive. 
However, both the specificity and the arithmetical exactness are apt 
to be spurious. “Zero carefulness” or ‘‘10-per-cent carefulness” are not 
concepts that are likely to have equivalent meanings for different raters, 
and conscientious judges are frequently disturbed at the prospect of 
their use. Moreover, there is grave danger of taking the numerical 
aspect of the scores too seriously. 

One numerical scale has come to the writer’s attention in which an 
effort was made to inject specific meaning into the numerical values. 
With what degree of success this has been done it is not easy to say, 
although upon superficial examination it might seem to have some 
promise. A scale for “Carefulness” follows: 


Out of 100 chances to display the characteristic of carefulness, how many 


times will it be shown? If one is careful 95 per cent of the time, mark the 95- 
per-cent point on the scale, etc. 


Ce oO OE 0 0b 6 ce tee Ee eed ae ee ee Fe UIE Bb S bb SMele Se AS went wae 6 AUB Sie Slates Ai ereiw e686) eel G Ala SMe r ate 
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The tendency to work with numerical values is not, indeed, peculiar 
to the strictly numerical scales. Almost all of the scales that have 
their scale units arranged along a line (sometimes called graphic scales 
on that account) find an individual’s score by measuring the distance 
from the zero or low end of the scale to the point marked by the rater. 
Whether the unit of measure be millimeters or the numbers 1 to 10 
the score is a numerical value which tempts one to employ mathemati- 
cal manipulation. In fact, there is no other feasible way to record and 
combine rating scores of this sort. One can only caution the user to 
be on his guard against losing sight of the nature of the material with 
which he is working, in order to avoid making unjustified use of it. 

Wells (695), many years ago, seems to have sensed the risks of using 
numerical values in rating, and set up his rating scheme so as to make 
the numerical combination of records impossible. His symbols were: 


Marked presence above ordinary ......... ap i 
Distinct presence above ordinary.......... + 

Doubtful presence above ordinary......... ae 
DoupetultdeticlenCyarw.s cite e.ciss os acres Seis = 


DISEIMCEMICeHGICNCVaeN ees eee cers =r 
Marked #deticiency dscic.taetectne eeles ceo cto == | 


In recognition of the awkwardness of the notations, however, he says: 


Any quantitative method of notation may be applied to such a series of in- 
quiries. They may be graded on a percentage basis, compared with a standard 
objective scale, evaluated by whatever method the investigator may prefer o1 
the refinement of his working conditions permit. 


5. Rating with Check-Lists—Richardson and Kuder (518) devised 
a rating system that at first sight would seem not to warrant inclusion 
in a list of scales. The user sees no scales of a graphic or any other sort. 
He has before him a long list of specific instances of behavior and is 
required to check those that apply to the person being rated. He need 
never know that each one of the items has been given a scale value and 
that when he checks a certain item he is assigning a grade to the indi- 
vidual. 

The authors were concerned with the construction of a scale for 
salesmanship. They collected about 1,000 statements from various 
sources describing the performance of salesmen on the job. After elimi- 
nating duplicates and editing, 531 statements were retained, such as 
“He is in somewhat of a rut on some of his brand talks.”” Fourteen 
judges familiar with the job requirements sorted those statements into 
seven piles, “representing seven equally spaced degrees of effectiveness 
on the job.” This equality of spacing, it should be noted, was a purely 
subjective reaction and one difficult to achieve. Fortunately, departure 
from equality would not destroy the value of the technique. One hun- 
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dred and thirty-two of the statements upon whose scale values the 
fourteen judges agreed were used in the final scaling. The seven piles 
were assigned arbitrary numerical values of 10, 20, 30, 40, 50, 60, and 
70. Each item was then given a value in terms of the average scale 
position assigned to it by the fourteen judges. The whole list of items 
was divided into two sets of seventy-three items, fourteen of these ap- 
pearing in both scales. Further details of standardization need not be 
noted except to state that the items were arranged for use in a random 
order without scale values. All that the rater had to do was to check 
those statements that applied to the individual being judged. The 
numerical values of the statements appeared only on the scoring sheets. 

This general form of scale has much to commend it. (1) A number 
of specific instances of selling behavior are provided for each step on 
the scale. With the seven original divisions, there could be as many as 
ten or more instances for each seventh of the scale. (2) The numerical 
values, having been assigned to the items by the judges in the course of 
standardization, should be less equivocal in their meaning than when 
they depend upon the rater as in a numerical scale. (3) The “halo 
effect” (to be discussed later) should be markedly reduced, as the judge 
could not readily be influenced in his later reactions by the trend of his 
earlier reactions. 


THE REQUIREMENTS OF A GOOD RATING PROCEDURE 


A rating scheme for vocational purposes or for any evaluation of per- 
sonality commonly comprises a series of scales to measure a number of 
traits. Such a scheme may be designated as a rating system, and each 
unit within that system intended to measure one of the traits as a 
rating scale. Where only one item is being evaluated such as “sales 
ability,” or “general value to the company,” the terms rating system 
and rating scale would be equivalent. But the term rating scale does not 
seem appropriate to designate a series or battery of individual rating 
devices, although it is occasionally used in that sense. 

Studies of rating procedures have advanced to the stage where it is 
possible to lay down certain requirements that every good rating sys- 
tem should satisfy. Not all such devices do satisfy these requirements, 
and certain of the requirements have not been perfectly met by any 
current rating system. The more important of these requirements will 
be discussed. 


HALO EFFECT SHOULD BE AVOIDED 


Precautions should be taken to minimize the effect of a general im- 
pression created by a person upon the estimate of his specific traits. 
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The errors that are likely to arise from this cause have been pointed 
out on numerous occasions, but Thorndike (617) forced general recogni- 
tion of them by coining the expression “halo effect” to designate them.. 
He examined the correlations among traits of aviation cadets as judged 
by their officers, and found them both higher and more uniform in size 
than could be expected. For instance, there was a correlation of +.51 
between physique and intelligence, and correlations of +-.58 and +-.64 
between the latter and leadership and character, respectively. It was 
Thorndike’s opinion that the correlation between intelligence and 
physique should be no more than one-third the size of the other two. 
This is a striking instance of thinking of a person in general rather than 
in terms of his specific qualities, thereby creating a spurious relation- 
ship. Thorndike also pointed out that correlations of technical ability 
as a flyer with the combined ratings for physical qualities, intelligence, 
leadership, personal qualities, and general value to the service were too 
high. It was his estimate that, considering the restricted range of the 
cadets, the highly specialized quality of the flying technique, and the at- 
tenuation to be expected in the correlations, the coefficient should be no 
higher than +.25. However, these ranged for eight raters from +.52 
to +.91. 


IDENTIFICATION OF THE HALO EREE CE 


Although this halo effect is a genuine phenomenon and one to be 
guarded against, it must not be supposed that all high correlations 
between ratings of traits are due to its influence. It frequently happens 
that traits included within the same rating system are actually closely 
related traits. When high correlations result from this cause, the 
remedy is to eliminate the overlapping traits, and thus reduce the size 
of the rater’s task. The rating system prepared by a committee of the 
American Council on Education contained in its original draft the two 
traits designated as follows: “Does he need constant prodding or does 
he go ahead with his work without being told?” and “Has he a program 
with definite purposes in terms of which he distributes his time and 
energy?” Bradshaw (56, 34) reported a study of the intercorrelations 
among the traits of this rating system in which these two traits showed 
a correlation of +.96. Two other traits in the same group, namely, 
“How does his appearance and manner affect others?” and “How does 
he control his emotions?” were correlated +.31. If a general halo had 
been responsible for the correlation of -+-.96, its influence should also 
have spread over the other traits and should have raised the relatively 
low coefficient of +-.31 to a much higher level. 

It should not be assumed that all high correlations between a general 
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estimate and estimates of specific characteristics are due to a halo, with 
the implication that they are spurious. Stevens and Wonderlic (583) 
describe a rating system containing five specific and two general traits, 
the more general of the latter being “present general ability and value 
to the company.” They say that “if our definitions of the specific and 
general traits are correct, a high positive correlation should exist be- 
tween the separate traits and the two general traits.” The correlations 
actually do vary from +.56 to +.77. The correlations among the specific 
traits themselves range from +.49 to +.72. The authors employed the 
technique of partial correlation (197, 409) to eliminate the influence 
of the general trait upon the specific traits and thereby reduced the size 
of the correlations to the range —.03 to + .18. They concluded from 
these figures that the halo effect, though doubtless still present, has 
been largely eliminated by the form of their scales. 


PRECAUTIONS AGAINST THE HALO EFFECT 


It is not always feasible to discover, either by inspection or by statis- 
tical procedures, just when and to what extent this halo effect is at 
work. But it should be noted that when two traits show a high corre- 
lation, regardless of the cause, they should not be used in the same rat- 
ing scheme, if only for the sake of economy of rating. This precaution 
will tend in itself to put one on his guard against the influence of the 
halo effect. Several other precautions may be noted. 

1. The traits to be rated should be as clearly and sharply defined 
as possible. It was pointed out by Wells (695) that the undue influence 
of general merit is most obvious in the case of those qualities that are 
ill defined in the minds of the judges. It is not necessary at this point 
to do more than mention the need for a sharp definition of the traits 
to be judged, since that was dealt with at length in the preceding 
chapter. 

2. Some means should be adopted to break up or prevent the forma- 
tion of any artificial trends to grade a person in a spuriously uniform 
fashion. The usual arrangement of scales does encourage such trends 
by having the zero or minimum of the trait always at the left, with the 
quality increasing in amount toward the right. The mere fact of having 
checked the first trait at a given point on the scale, invites a check in 
the same neighborhood of the second scale. It occurred to Freyd (188) 
that the halo might be greatly reduced by the simple device of alternat- 
ing the direction of movement of the trait with the low end alternately 
on the right and on the left, or better still, having them vary in a less 
systematic fashion. He carried out this procedure and, although he 
did not compare the uniform arrangement of the scales with the alter- 
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nating, he found that the size of his trait intercorrelations, with one 
or two exceptions, did not exceed expectations. (The range was from 
—.51 to +.70.) Therefore, it seemed to him that the graphic rating 
scale as used by him tended to eliminate the halo. 

Bradshaw (56, 35-39) compared two scales differing only in the 
positions of the high and low points, and found as Freyd had guessed 
that the intercorrelations varied accordingly. Their range for the uni- 
form arrangement was +.30 to +.84 and for the alternating +.07 to 
+-.64. Despite this finding and because of the greater inconvenience 
of scoring with the alternate arrangement, he advised against the use 
of the alternating scheme for the reduction of the halo effect. 

3. The remedy proposed by Thorndike (617, 29) is the separation of 
the function of collecting the evidence from the function of rating it. 
In his own words his recommendation is: 


In all work on ratings for qualities the observer should report evidence, not a 
rating, and the rating should be given on the evidence to each quality separately 
without knowledge of the evidence concerning any other quality in the same 
individual. 


The best way to carry out this recommendation would be to have a 
professional rater evaluate on scales the evidence submitted to him. 
Such a rater would not need to know the persons to whom the evidence 
referred or even which characteristics belonged to the same individual. 
This technique would eliminate the halo effect in so far as the rating 
process is concerned, although at the same time it would considerably 
complicate the rating system. The question arises at once as to whether 
the influence of the general impression would not still reside in the 
evidence itself, for the person who gathered the evidence might be 
under the spell of the halo. The answer would have to be in the affirma- 
tive, unless the evidence were in the form of very specific instances of 
behavior which would not readily be affected by bias, such, perhaps, as: 
“John Jones, on October 18, was ten minutes late to work,” or “John 
Jones, on October 18, swore at his foreman, saying ”’ Such ma- 
terial could be gathered and rated with a high degree of fair-mindedness. 

4. The use of a check-list such as that of Richardson and Kuder 
(518), described on page 271, would seem to go far toward reducing the 
halo. The series of specific instances of behavior arranged in random 
order so far as “favorable” and “unfavorable” are concerned, and each 
having to be read and reacted to separately, would tend to break up 
any uniformly favorable or unfavorable reaction. It would not, however, 
entirely avoid it. 

5. Still another means for counteracting the influence of a general 
impression upon ratings of specific characteristics is to set up the rating 
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sheet for the rating of a number of individuals on a single trait, and 
not for the rating of a single individual upon a variety of traits. No 
trend could develop in this case from a perfunctory attitude toward 
the task, and any general impression would have to be carried over from 
one rating sheet to another with the ratings of other individuals inter- 
vening. Although this arrangement of the rating material has its dis- 
advantages in certain other respects, it has much to recommend it for 
practical use. 

Such great emphasis has been put upon the halo effect because it 
is one of the constant errors that is likely to appear in all forms of 
judgment. It is subtle in its influence and its presence often difficult 
to detect. Since our earlier discussion of constant errors shows that in- 
creasing the number of judges will not in itself necessarily eliminate the 
error, precautions should be taken wherever possible in the very tech- 
nique of measurement to reduce its influence to the minimum. 


RATINGS SHOULD BE BASED UPON INFORMATION 


It is needless to do more than mention the fact that ratings 
should be made only upon information in the possession of the rater. 
If one were to rate without such support, he would be open to the same 
criticism as the phrenologist and the physiognomist. But beyond the 
mere statement of the need for information, there are certain precau- 
tions that can be taken to insure its use in rating. 

1. First, it should be made feasible and convenient for the judge 
to refrain from rating where he does not have adequate information. 
The scales described by Bradshaw (56) have at the end of each the 
statement “no opportunity to observe” which the rater is to check 
instead of the scale itself if he does not feel competent to judge for 
that reason. A sample of such a scale for rating Appearance and Man- 
ner follows: 


CHM eee wesw reer essere es SHS HEH EEE HEHEHE HS CHEE HEHEHE EHH EH EEES BEEHEHH HEHE ESE ED 


Sought Well Liked Unnoticed Tolerated Avoided No Oppor- 
by Others by Others by Others by Others by Others tunity to 
Observe 


A similar provision is mentioned also by Stevens and Wonderlic (583). 
On the contrary, it is not uncommon to find printed at the head of a 
rating system, “please rate all items,” which will encourage the rater 
to disregard his lack of basis for judgment in order to comply with the 
instructions. 

2. Should the traits be observed by the rater? Among the principles 
laid down by the Committee on Personnel Measurement of the Ameri- 
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can Council on Education * to safeguard and improve rating procedures, 
it is stated that “only traits observed by the rater should be measured.” 
This is obviously intended to ward off estimates made upon mere hear- 
say evidence or no evidence at all. It will be recalled that Thorndike’s 
recommendation for the reduction of the halo effect provided separately 
for the functions of observing and of rating, the rater to be furnished 
with the necessary evidence by the observer. Although there does appear 
to be disagreement as to how the information shall be provided, there 
is entire agreement as to the necessity for adequate information. 

3. The rater should be encouraged to use his information in rating. 
It is not unlikely that a judge might rely upon a vague general impres- 
sion rather than upon specific knowledge, even if this were at hand. 
To guarantee that available evidence would be used in making a rating, 
and that no evaluation would be attempted in its absence, Bradshaw 
(56, 32) made provision for the recording of such evidence, which he 
called ““Behaviorgrams,” on the back of the rating sheet. His instruc- 
tions were as follows: 

Describe briefly and concretely significant performances and attitudes which 
you yourself have observed. Let your statements answer specifically the ques- 
tions of the rating scale by showing how the student manifested the qualities 
mentioned. Do not be satisfied with the statement of an opinion concerning 
matters of fact, if the facts themselves can be presented. Select those illustra- 
tions of conduct which are consistent with the personality of the student as you 
have observed and understood it. 

These statements show clearly the effort made to elicit specific in- 
stances of behavior as evidence for ratings. The instructions also 
contained sample instances to serve as a spur toward specificity. One 
of these was: “‘Independently collected and classified 100 type speci- 
mens of fossils found in the neighborhood of the college.” 

The use of the back of the rating sheet for this purpose gave dis- 
appointing results as it elicited almost no Behaviorgrams. When, how- 
ever, the sheet was so revised as to provide space directly beneath each 
scale marked thus: “Please record here instances that support your 
judgment,” the frequency of its use rose. Still, approximately 70 per 
cent of the judges were rating upon a general impression or else were 
not willing to record the supporting evidence. It is obvious that what is 
most needed for the improvement of ratings is some means that will 
guarantee the use of pertinent evidence. 


SCORES SHOULD BE WEIGHTED 


When some kind of composite value is desired to express an indi- 
vidual’s standing or fitness in a group, a common procedure is simply to 


* See Educational Record (Supplement), VIII, 1928, p. 7. 
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find the sum of the scores on the various scales. Such a procedure neg- 
lects the rather obvious fact that certain traits may be far more im- 
portant than others for a given purpose. Some means should be found 
to give to each scale the relative importance that it deserves and this 
can be readily achieved by adopting a series of weights or multipliers 
for the various traits. Bills (42, 391), in setting up a rating system 
with eight scales for clerical workers, devised two independent weight- 
ing systems, one for individual work and the other for supervisory 
work. These were as follows: 


Weights 
Individual Supervisory 

1. Appearance. Consider neatness of person and dress........ 10 10 
2. Ability to learn. Consider ease of learning new methods. . 20 20 
3. Accuracy. Consider quality of work, freedom from errors. 25 10 
4. Dependability. Consider how well he can be relied on to do 

ISR WOLKE WIChOULESUD CIV 1S1O Karel terete a ietettis eee En ering 10 10 
5. Speed. Consider amount of work accomplished........... 20 5 
6. Codperativeness. Consider his ability to work with others.. 7.5 10 
7. Constructive thinking. Consider his ability to grasp a sit- 

uation and draw the correct conclusion ................ =e 10 
8. Ability to direct work of others. Consider ability to direct 

Wworkwands gain Cooperation) sess cleels vee. clsleeeie eves’ oy ale 0 25 


These weights were obtained “by consultation with ten division heads 
who from long experience were intimately acquainted with clerical 
work.” That is, the weights were derived from a consensus of judges, 
the only means available since there was no objective gauge of the 
importance of these qualities. The need for weighting is dramatically 
illustrated in the difference between the sets of weights for the two 
functions of individual work and of supervisory work. The weights 
for appearance, ability to learn, and dependability are the same, but 
for ability to direct work they are 0 to 25. Even for speed, the weight 
for individual work is four times that for supervisory work. 

The question might well be raised whether a composite score, even 
when weights are attached to the individual components of it, may not 
be a misleading value. For instance, the heavy weighting given to 
accuracy would suggest that the minimum of that quality that would 
be acceptable would be rather high. Yet a candidate falling below the 
minimum in that respect might conceivably compensate for it in the 
total score by high values in all of the other traits. In spite of such an 
acceptable total score, as Johnson (328) has vigorously pointed out, 
his qualifications would be unsatisfactory because a necessary compo- 
nent of success would be lacking. The logical remedy for this predica- 
ment is not to merge the individual scores, but to present them in 
graphic form in such a way that a bird’s-eye view of them may be ob- 
tained. If at the same time one has a “master chart” showing the desir- 


RATING HUMAN QUALITIES 279 


able distribution of the qualities for a given occupation, the one can be 
checked against the other and the fitness of the candidate determined 
by inspection. Such profiles or “patterns,” as they are frequently called, 
will be discussed at length in Chapter 16. 


RATERS SHOULD BE COMPETENT 


It is now rather generally agreed that raters should be instructed 
in the use of their instruments, although the writer knows of no studies 
to determine just what the training should be or just what improve- 
ment can be expected to derive from training. There are certain things 
that the rater should know and there are likewise certain things he 
should do to insure good ratings. The following list is adapted from 
Bingham and Freyd (46, 122-142) who offer it in the course’ of a dis- 
cussion of the construction and use of rating scales. 


1. Be sure that the operation of the scales is thoroughly understood. 

2. Be sure that the meaning of each ability or quality is clear. 

3. Observe every person whom you are to rate and with regard to the specific 
abilities to be rated. 

4. Consider one ability at a time and rate all persons on that before proceeding 
to the next ability. 

5. Keep ratings of any one ability free from the influence of other abilities 
or of your general impression. 

6. Remember that most people approximate the average, and that there are 

few possessing the highest or lowest degrees of the quality. 

Keep in mind concrete instances of behavior. 

8. Do not be influenced by closeness of acquaintance or friendship. 


ST 


OPTIMAL NUMBER OF RATERS 


One of the bothersome questions in rating concerns the number of 
judges necessary to insure a correct measurement. If one keeps in mind 
the fact that accidental or unpredictable errors of judgment are to be 
eliminated by using a number of judgments instead of only one, he will 
realize that no final answer can be given to this question. It would be 
helpful, however, if a safe number of judges could be specified, or if 
a minimum could be set below which it would not be safe to go. Rugg 
(534) has set such a limit at three judges, and this certainly should be 
the minimum if idiosyncrasies of opinion are to be thus canceled. 
Symonds (601, 96) computed the number of judges necessary to attain 
a reliability of judgment represented by coefficients of +4-.82 and +-.90. 
For a list of nine human qualities such as leadership and impulsiveness, 
he obtained a correlation of +.82 when the number of judges ranged 
from two to nine for the various traits, and a correlation of +-.90 when 
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the range was from four to eighteen judges. As the number of judges 
would have to be materially increased to raise the reliability much 
above +.90, this figure may be considered the optimum to be sought. 
Symonds finds eight ratings to be the average of the number yielding 
that degree of reliability, and thus sets eight judges as the necessary 
number “if the ratings are to be individually diagnostic.” Since eighteen 
judges were needed to attain the desired degree of reliability in the case 
of rating Impulsiveness, it would be safe to set the optimum even higher 
for ratings in general, especially where one did not have exact fore- 
knowledge of the number needed. 


RATINGS SHOULD BE VALID AND RELIABLE 


Enough has been said in the previous chapter to show the difficulties 
inherent in determining the validity of judgments, whether or not the 
judgments are made with the aid of rating devices. It is such common 
practice to determine the validity of tests by checking them against 
judgments that the latter often come to stand for the truth. Where this 
is not the case, some measure of reliability is made to stand for validity. 
Thus Hollingworth (280) used degree of agreement among judges as 
the indicator of objectivity, and Hartshorne and May (250, 228) define 
the “true” score as statistically the “average of a large number of sepa- 
rate and completely independent judgments.” Actual validity, meaning 
degree of conformity with the objectively determined “correct,” can be 
found only by some procedure such as that described on page 248, and 
the results reported there should be reviewed in this connection. 

As to the measurement of reliability, the logic and the procedure are 
more straightforward although certain difficulties arise even here. As 
Bradshaw (56, 52) points out: 


If we would test the reliability of ratings by having the same raters repeat 
ratings after intervals of time, the additional opportunities to observe, and 
real changes in the subject’s character might act to decrease reliability coeffi- 
cients. If we would test reliability of ratings by the agreement of different raters 
making simultaneous ratings, the raters’ varying degrees of acquaintance with 
the subject, their differing terms of observation, and their differing experiences 
by which they interpret the terminology of the scale, all tend to decrease the 
reliability coefficients. Only one thing can safely be said about a rating: that is, 
that it records what the rater thinks about the subject, and even here there is a 
possible language error factor between rater and the user of the rating. 


Since practically all “reliability” and “validity” values are derived 
from the correlations of one judge with another or one group of judges 
with another group, it should be noted that these statistical values so 
obtained are surprisingly high considering the number of influences 
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that would tend to lower them. At the very least one can say that they 
signify a high degree of uniformity in the estimates that people can 
make of other people, and that the likelihood of success which voca- 
tional psychology attempts to predict depends in large part upon the 
behavior so estimated. 

The multitude of rating scales in current use may be readily sub- 
sumed under one or another of the five types just described. Hybrid 
forms exist in great numbers, but they usually resemble one type more 
or less closely, and for a rough evaluation can be so classified. The 
check-list type of measuring device described on page 271 is offered 
as an excellent one where it can be used and where the labor of con- 
struction is not an insuperable barrier. It satisfies a large proportion 
of the requirements that have been cited. More convenient, however, 
is the specific-instance form, and when worked out, as Stevens and 
Wonderlic (583, 126) have done it, it embraces all of the good quali- 
ties that have been recommended in so far as its graphic character 
makes that possible. It furnishes a detailed definition of the trait; it 
demands evidence in support of each rating; it encourages the rater not 
to rate when evidence is lacking; and it provides on one rating sheet 
for the rating of a number of individuals on a single trait rather than 
for a number of traits of a single individual. It must be remem- 
bered that none of these rating systems can relieve the rater of the 
responsibility for serious, honest, and intelligent effort in the recording 
of his judgments. 

One further possible means of simplifying the rating process should 
not be overlooked. It may come from the application of factor-analysis 
techniques in this field. They have already been mentioned in connec- 
tion with the search for primary mental abilities (page 229) and will 
be referred to frequently in later chapters. Ewart, Seashore, and Tiffin 
(165a) applied factor analysis to data obtained from a rating system 
containing twelve separate items, and found it possible to reduce the 
twelve to only two essential items. “The implications of the research 
for industry are that when a multiple-item rating scale is adopted it 
is possible that the ratings will really reveal only one or two aspects of 
the employee’s merit and not twelve or more aspects as might be in- 
ferred from casual examination of the scale” (165a, 486). These authors 
have suggested a promising lead which is sufficiently important to 
warrant corroborative studies. Until the suggestion has been carefully 
checked, the more cumbersome rating system discussed in this chapter 
will remain in use. 


15 


The Role of Intelligence in Adjustment 


THE MEANING OF INTELLIGENCE 


The need for a sharp definition of a function if it is to be measured 
is nowhere more clearly demonstrated than in the case of intelligence. 
The history of the intelligence test is a record notable for its confusion 
and controversy, arising in part from the conflict between the technical 
and the popular*meaning of the word. When it was taken over by 
psychology for technical use, the old meaning could not be easily shaken 
off. “Intelligence” has meant, and still means to the majority of people, 
something like general all-around competence or wisdom. To say that 
such competence or wisdom ceases to increase after the age of fourteen 
or sixteen or any age short of the onset of senility seems sheer nonsense 
to intelligent persons not initiated into the technical meaning of the 
concept, or unwilling to accept it. 

It would be difficult to build up a widespread acceptance of the idea 
that the characteristics of the intelligence test itself determined the 
meaning of the word intelligence. But if that could be accomplished, 
the oft-quoted statement that “intelligence is what the intelligence tests 
measure” would become more than a mere humorous remark. That is, 
in a sense, an operational definition of the concept, wherein the “‘con- 
cept becomes nothing more than a set of operations,” or “the concept 
is synonymous with the corresponding set of operations” (584). Thorn- 
dike (628, 2) has said that the only sure way to know what the Army 
Alpha intelligence test measures is to examine the test itself and its 
scoring plan. To say that intelligence, as defined by the content of the 
intelligence test, ceases to increase at the age of fourteen or sixteen or 
any other specific age is a matter to be proved or disproved through 
empirical evidence, and when proved can be accepted. 

Such a definition may look like no definition at all, Terman (609, 44) 
considers it unreasonable to demand a complete definition before 
measurement can be made, although he does say that it is necessary to be 
guided by some assumption or assumptions. He cites the analogy of the 
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electric current which was measured long before its nature was under- 
stood. Spearman (573, 16), however, points out a necessary distinction 
between the inward nature of electricity and its outward manifestations 
such as the movement of a galvanometer needle. Although the former 
need not be known any more than the essential nature of intelligence 
need be known, it is necessary to accept certain outward manifestations 
of it. This has been done in the case of the concept “electricity.” Like- 
wise the outward manifestations of intelligence or intellect should be 
known and agreed upon. 

In practice the major disagreements have occurred in defining the 
inner nature of intelligence; the accepted outward manifestations, if 
various intelligence tests can be taken as evidence, have been surpris- 
ingly similar. The two current concepts of intelligence which contrast 
most sharply today are those of Spearman (574, 367) and Thorndike. 
Whereas the former defines intelligence as “the educing of relations 
and correlates,” he quotes the latter as defining it thus: 


Let intellect be defined as that quality of mind (or brain or behavior if one 
prefers) in respect to which Aristotle, Plato, Thucydides, and the like, differed 
most from Athenian idiots of their day. 


Concerning intelligence tests, on the other hand, Spearman (574) has 
said that he advocates the procedure of throwing a most heterogeneous 
assortment of tests into a single pool; and Thorndike (628, 237) has 
said that intelligence tests might draw on anything for their material 
including any sort of material object; any living plant or animal, in- 
cluding himself; any quality or relation that exists in reality or imagi- 
nation; any emotion, idea, or act. 

Leaving theories of intellect aside, and accepting the contents of 
intelligence tests as the clue to what intelligence means, it may be 
defined as general competence, or it may stand as a name for the power 
to do a large number and variety of specific things. Thereupon, an 
intelligence test could be defined for. practical purposes as a standard- 
ized and graded sampling of all the various things that people can be 
expected to do. 


ORIGIN OF DIFFERENCES IN INTELLIGENCE 


Another serious source of the early confusion and controversy resided 
in the question whether intelligence was to be considered a native 
endowment of the individual not subject to increase by education, much 
less by mere casual environmental influences, or whether it was to be 
conceived as the product of environment and thus limited in an indi- 
vidual only by the inadequacies of his environment. In the heat of the 
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controversy of the 1920’s, both sides stood for extreme points of view 
that could not be sustained by the growing body of research evidence. 
The confusing and complicating factor in a proper evaluation of the 
problem has always been the inescapable necessity of measuring intelli- 
gence in terms of learned reactions. Thus the proponents of environment 
could readily point to the fact that intelligence tests measured what 
people had learned to do; whereas the proponents of heredity could 
show that equal or equivalent environments did not produce equal 
degrees of intelligence. The controversy, though still active, is at present 
concerned with the relative degrees to which nature and nurture are 
responsible for the intellectual status of the individual. Stated thus, 
the problem can eventually be solved by the accumulation of data 
from scientifically controlled studies. A critical survey by Woodworth 
(712) in Heredity and Environment shows the present status of the 
problem, some of the methods that are being employed, and points 
out the direction in which research should move. 

If nature is the major determining influence, then adjustment will 
be limited to making the most of natural endowment. If nurture is the 
major determining influence, the perfection of adjustment will depend 
only upon the extent to which the essential environmental factors can 
be manipulated. In the former case, increase of opportunity could raise 
the intellectual level of every one, while leaving the relative differences 
in intelligence about as they are now. In the latter case, intellectual 
level could be raised, and to an equal degree for all. Woodworth (715, 
237-238) sums up the situation thus: 


When knowledge of the effects of environment has advanced far beyond its 
present state, our successors may be able to raise the mental ability of the whole 
population by the equivalent of 25 to 50 points IQ. But this improvement will 
not eliminate individual differences nor necessarily diminish them at all. Dif- 
ferences in heredity make themselves felt in any environment, no matter how 
superior. So far as concerns the scatter of intelligence now existing in the 
population, the known effects of environment account for only a small part of it. 
Probably the major part of it is due to that intimate combination of heredity 
and environment suggested by the statement that each individual tends to select 
his own environment to suit his own heredity. 


DEE UP i OR SIN 0 be det als Gon wNt Gone ge Bess, dass 


The intelligence test is the most commonly used of all the psycho- 
logical devices for vocational measurement. Its popularity results in 
part from the fact that it was the first and most convenient measuring 
tool that offered any hope of being serviceable and in part from the 
belief that some general quality, intelligence, is an indispensable re- 
quirement for success in any vocation. The distinction drawn by 
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Woodworth (715, 97-98) between intellect and intelligence gives to the 
latter an obvious utility in everyday life: 


As a word, intelligence is closely related to intellect, which is a comprehensive 
term for observing, understanding, thinking, remembering, and all ways of know- 
ing and gaining knowledge. Intellectual activity yields knowledge of a situation. 
Intelligent activity does this and something more. It is useful, it helps in solving 
a problem and reaching a goal. Counting, for example, is an intellectual activ- 
ity and yields knowledge, but whether this knowledge is useful or not depends 
on the matter in hand. Counting the chairs in your room and the guests you 
expect is an intelligent way of making sure you have enough chairs, but counting 
the letters on a page is scarcely an intelligent start toward learning a lesson. 
In common speech, then, intelligence means intellect put to use. It is the applica- 
tion of intellectual abilities in handling a situation or accomplishing any task. 


The specialists in the construction and use of intelligence tests have 
been confident of the eventual value of their instruments for the diag- 
nosis of vocational fitness. Terman (609, 17) predicted in 1916 that 
the time was not far distant when intelligence tests would become a 
recognized and widely used instrument for determining vocational fit- 
ness. He did not claim that tests were available that would tell exactly 
what one of hundreds of occupations a given individual is best fitted 
to pursue. But he predicted that when thousands of children who have 
been tested by the Binet Scale have been followed out into the industrial 
world, and their success in various occupations noted, one should know 
fairly definitely the vocational significance of any given degree of 
mental inferiority or superiority. 

After twenty-five years this prediction has proved to be sound, al- 
though the evidence is somewhat clouded by the relatively great growth 
of tests for special abilities, personality, and temperamental character- 
istics. Only now, after the passage of nearly a generation, is it becoming 
possible to check measured intelligence against achievement in the 
world. 

It appears from these brief remarks about concepxs of intelligence 
that although they may create a presumption of utility for vocational 
purposes, the real answer will have to derive from an examination of the 
tests themselves. The previous discussion of the meaning of intelligence 
and of the origin of intelligence differences suggests three fundamental 
conditions that must be met if intelligence tests are to be used for a 
satisfactory classification of people and for evaluating their vocational 
fitness. These are: first, the intelligence test should comprise an ade- 
quate sampling of the pertinent behavior; second, the test should be 
standardized upon a proper sampling of the population; and third, 
some means should be found to allow for differences in opportunity. 
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AUSGID) NEINPALAD OTSA MEAD INTC id, WHI Iy EV Gy Rie Ce 
OF BEHAVIOR 


The best known tests of intelligence comprise a varied battery of 
tasks that would seem to measure general, all-around competence. Both 
the individual and the group forms of such tests contain literally hun- 
dreds of different things to be done. The question has been raised many 
times, however, as to whether the tests as at present constructed do 
measure a sufficiently varied assortment of functions to conform to the 
definition. 

Although Thorndike (628, 237), as quoted earlier, has said that 
intelligence tests might draw upon anything for their material, actually 
“they have, in fact, greatly favored words, numbers, space-forms, pic- 
tures, neglecting three-dimensional objects and situations containing 
other human beings.” 

There have been several reasons for thus restricting intelligence- 
test material to symbols. First, the Binet-Simon tests were devised for 
measuring school children in order that they might be more properly 
adjusted to their work ; hence it was natural to measure them by means 
of the symbols that are the tools with which they work. Even today the 
intelligence tests find their widest application in the field of education 
and their characteristics continue to reflect this specialized use. Second, 
these same symbols are far more convenient to handle in test form than 
concrete objects would be. They alone make possible the printed test 
blank. No less than a roomful of concrete objects could adequately 
replace the usual paper and pencil test. Third, there is the belief that 
it takes a higher grade of intellect to deal with symbols, abstractions, 
and general notions than with concrete objects and particular situa- 
tions, so that a test which is to cover any considerable range of intelli- 
gence must be of the abstract sort throughout. 

On the other hand, the unequal distribution of the power to deal 
with abstract symbols, together with indications of a similar inequality 
in the power to deal with mechanical things, and a suspected talent of 
some persons to deal with social situations, has led to the supposition 
that intelligence may be measured as though it were specialized in 
nature. Thorndike (627) has said that a perfect description and meas- 
urement of intelligence would involve testing the man’s ability to think 
in all possible lines, but that for ordinary practical purposes it suffices 
to examine for three “intelligences,” named abstract intelligence, me- 
chanical intelligence, and social intelligence. By abstract intelligence 
he means the “ability to understand ideas and symbols, such as words, 
numbers, chemical or physical formulae, legal decisions, scientific laws 
and principles.” Mechanical intelligence he defines as the “ability to 
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learn to understand and manage things and mechanisms such as a knife, 
gun, mowing machine, automobile, boat, lathe, piece of land, river, or 
storm.” And social intelligence is the “ability to understand and man- 
age men and women, boys and girls—to act wisely in human relations.” 

In addition to tests of abstract intelligence, tests of mechanical and 
social intelligence have been devised and standardized and are in use 
today. Among these may be mentioned the Minnesota Mechanical 
Ability Tests (486) and the Social Intelligence Tests of Moss, Hunt, 
and Omwake (303). That more can be done than has been done toward 
making an intelligence test of universal applicability is suggested by 
Thorndike’s Intelligence Examination for High-School Graduates which 
contains an optional section on mechanical information for persons who 
know the farm and the workshop. 

The foregoing statements make it appear that the commonly used 
intelligence tests do not adequately sample all kinds of reactions, and 
that one means of partially correcting for this inadequacy would be to 
use all three kinds of tests where a general evaluation of competence is 
needed. Short of this procedure, one should at least recognize the limi- 
tations of the abstract intelligence test and use caution in interpreting 
it, particularly when measuring for vocational fitness. 


THE POPULATION SAMPLES FOR TEST 
STANDARDIZATION 


The ideal intelligence test would be one that would not only sample 
every aspect of intelligence but would at the same time be free from 
the influence of racial traditions, language, geographical location, social 
and economic customs. Much thought and labor have been expended in 
the effort to build such an instrument, but with little success. A con- 
spicuous early example of this was the International Intelligence Test 
(138), employing no language and only those symbols which it was 
supposed would be universally understood. More recently Cattell (99) 
made a fresh attempt to build a culture-free intelligence test out of 
non-language symbols for objects of “common knowledge, such as the 
human body, footprints, trees, fire, smoke, and animals.” The prospects 
of success seem no brighter today than they did two decades ago. 

Even tests for English-speaking peoples, and for the culture of the 
United States, offer challenging problems of standardization and no 
test can be considered perfect in this respect. The earlier Stanford-Binet 
tests (609) were open to criticism because of a too heavily weighted 
sampling of children from high-level English-speaking families. Conse- 
quently the scores attained by the population at large were too low. 
The more recent revision (610) has been based upon a more adequate 
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sample, having care for due representation of different states, east, west, 

‘north, and south, for occupational groups such as skilled and unskilled 
labor, clerical, business and professional, and for rural and urban neigh- 
borhoods. As a consequence of this, and possibly of other factors as 
well, the general level of scores is higher for the revision than for the 
original test. 

It is necessary, therefore, to know something about the standardiza- 
tion of a test, and the corrections that are needed in order that one may 
use it intelligently upon any given group of people. Those children who 
speak English but who live in homes where a foreign language is spoken 
constitute only one of the many problems for proper evaluation. The 
studies of Klineberg (344) and of Garth (199) on Indians show the 
effect of racial tradition upon intelligence score, and the report of Shim- 
berg (563) suggests the effect of a rural or urban background upon 
intelligence-test performance. The newer intelligence tests, both the 
group and individual tests, are standardized upon better samplings 
of the population and at the same time their authors are more likely 
to advocate the limitation of their use to groups for which the standards 
are appropriate. 


DOES THE TEST MAKE ALLOWANCE FOR DIFFERENCES 
TiNe OR P.O Run N Denar 


The question may again be raised as to how an intelligence test that 
so ostensibly measures in terms of learned reactions can be said to 
measure innate capacity. The answer is that with equality or equiva- 
lence of opportunity the differences that appear must result from some 
influence independent of these equivalent factors, namely, innate power. 
Equality or equivalence of opportunity means that environments must 
be equivalent, the home, the school, the playground, the library, and 
the church, or that such differences as there are in some respects will 
not influence the test score. Some control of the environment is pre- 
supposed in the use of all tests. Sometimes it is allowed for in the 
construction of the tests themselves. Thus, Binet, in the preparation 
of his original test material, attempted to employ only material so 
ubiquitous that no child except the lowest grade of the feeble-minded 
could have missed the opportunity to meet it and know it. He used 
postage stamps, small coins, numbers, and parts of the body. Sometimes 
the use of the test is restricted to those persons whose environments are 
known to be equivalent. The intelligence test used as a college entrance 
examination generally presupposes besides good health, a satisfactory 
academic record in an accredited preparatory school. Here, then, certain 
minimal environmental contacts are assured. Given these, the differ- 
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ences in test performance measure the degree to which the individual’s 
innate capacity enabled him to avail himself of his opportunities. It is, 
unfortunately, impossible to insure perfect equality of opportunity in 
any case, because there are too many subtle influences at work, such as 
the varying incentive to intellectual effort. The only practical question 
can be: Do the differences matter? Does the environment of the rural 
child put him at a disadvantage, does a foreign-language-speaking 
parent put his child at a disadvantage, does the occupation of machinist 
put one at a disadvantage, does the occupation of nurse put one at a 
disadvantage, when tested with an instrument standardized as tests 
now are? The answer seems, in certain cases, to be yes, and in others no. 

The conclusion to be drawn from these and the previous observations 
is not that the intelligence tests are for practical purposes worthless on 
all three counts. It is rather that the limitations of the tests, which are 
inherent in their construction and use, must be thoroughly understood 
by those who employ them. Intelligence tests are not the simple fool- 
proof devices that many persons expect them to be. Their effective use 
calls for understanding of their nature, training in the exact methods 
of administration, and a sufficient background of psychological knowl- 
edge to interpret scores properly. 


LHESUSES OF THE INTELELTGEN CE LES TIN 
VOCATIONAL ADJUSTMENT 


The definition of intelligence leads one to expect that it would play 
an important part in vocational adjustment and the discussion of the 
intelligence test demonstrates its probable serviceability for predicting 
adjustment. Something should be said about the meaning of vocational 
adjustment at this point. It does not mean merely getting the maximal 
amount of output from the worker, for that can be accomplished for 
a short period at least along with a high degree of maladjustment. As 
the term is to be applied here to vocational problems, adjustment 
means competent performance by a satisfied worker. And neither 
achievement nor satisfaction should be overemphasized to the detri- 
ment of the other. The need for recognizing these two factors in voca- 
tional adjustment was long ago pointed out by Roundtree (532) and 
others, but those who practice vocational selection have been prone 
to neglect the second of the two. 


THE ELIMINATION OF THE UNFIT 


A certain minimum of general capacity, or intelligence, is a prerequi- 
site for successful adjustment in any occupation. There can be no 
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doubt about this in the mind of any thoughtful person if he will think 
of the extreme cases. The most important service that intelligence 
tests can render is to establish this minimal intelligence level for as 
many occupations as possible. The tests are most commonly used for 
this purpose both in education and in vocational selection and guidance. 
Success in high-school work demands a given minimal intelligence, and 
success in college work also demands a given minimal intelligence 
higher than the former. Tentative limits have been set in certain 
manual, clerical, and selling occupations. The implication in all these 
cases is that one who does not possess at least this amount of intelli- 
gence cannot perform the duties of the occupation or be satisfied in it. 


FIGURE 61 
CrITICAL SCORES FOR SUCCESS IN SCHOOL WorK * 
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* From L. L. Thurstone, ‘Mental Tests for College Entrance,” J. Educ. Psychol., 1919, 10, 137. 


The method of establishing such occupational “dead-lines” is illus- 
trated in Figure 61 (639). This is a scatter diagram showing the rela- 
tion between success in school work and score on the familiar Sentence 
Completion test. The vertical scale, consisting of twenty steps, repre- 
sents degrees of success in school work measured in terms of a con- 
sensus of instructors; the horizontal scale indicates score in the 
test, and extends from 21 to 91 points of credit. Each dot on the chart 
represents one student. By locating a given individual on the hori- 
zontal scale his standing in the test will be known, and by locating 
his position on the vertical scale his standing in school will be known. 
Thus the poorest individual in the test (lower left corner of the chart) 
made a test score of 23 and stood in the next-to-the-poorest tenth of 
the student group. If one wished to raise the standard of the school 
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so that no student below the present average could be admitted, the 
dead-line would have to be placed at 84 (upper critical score). Such 
a dead-line would obviously be out of the question, since in eliminating 
the cases below the average almost all above the average would at the 
same time be excluded. A “critical score” might, however, be set at such 
a point that all students who get less than that score would be sure 
to be unsatisfactory (that is, below the mean). In the case illustrated 
the score would be 48. Even this dead-line would not perform a very 
useful service, since it would eliminate only about 20 per cent of those 
below the mean. Other critical scores might be tested out in this case, 
but the general distribution of the scores will suggest that the test does 
not provide suitable critical scores for the purpose. 

This illustration demonstrates the fact that critical scores for the 
elimination of the unfit are not fixed in any absolute sense but may 
be varied from time to time according to the standards of performance 
to be maintained and according to the supply of applicants. Whether 
it be an educational institution, a business, or an industry, the dead- 
line may rise when applicants are plentiful and may be depressed when 
applicants are few. 

Intelligence limits were set in a relatively crude fashion even before 
tests were employed, and independently of such tests now that they 
have come into general use. Competition and the necessity for satisfac- 
tory performance of duties will in time eliminate from any organization 
those who fail to come up to its standard of achievement. The func- 
tioning of such standards is clearly demonstrated in the study of mill- 
workers by Otis (477). A clerical test for the selection of an office force 
having proved of decided value, he devised a performance intelligence 
test for manual workers. He was confident that the tests did measure 
intelligence, and yet the correlation between standing in the test and 
performance on the job was just zero. In interpreting this zero coefficient 
he says that it was not possible to test such individuals as had failed to 
learn to weave or spin or be worth employing in some branch of the 
industry because they had been eliminated. These might have shown 
a lesser intelligence as a group. The further statement of Otis that intel- 
ligence is a very unimportant factor in efficiency in silk-mill work is 
undoubtedly true, although it should not cloud the fact that a certain 
minimum of intelligence is required even there, and that the use of 
a simple intelligence test in the selection of workers would prevent the 
employment of those below the required standard. 

Bingham and Davis (45) furnish an instance of the same sort, but 
for the opposite extreme of intelligence. They measured the intelligence 
of 102 executives and correlated their scores with ratings of their suc- 
cess in the business world. The coefficient of correlation was —.10, 
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The authors noted that all the individuals who were tested were in the 
upper half of the population so far as intelligence is concerned, which 
suggested to them that at least this minimum of mental alertness as 
measured by an intelligence test is important for business success. The 
minimum had been automatically set and maintained in the ordinary 
course of business operations. They make the following comments 
(4573) 

In the world of business, success is first of all a matter of getting things 
done. Ability to persuade and control people is an outstanding asset. Effective- 
ness within an organization demands such traits as dependability, codpera- 
tiveness, energy, promptness of decision. If traits like these are present in high 
degree, a man may make a notable business success even though his mental 
alertness test rating on the Army Scale is only B or C. Intelligence there must 
be above a certain minimum. But this minimum is, perhaps, not so high as is 
often supposed. 


This quotation suggests a very important characteristic of the criti- 
cal-score method of selection, namely, that it eliminates the unfit, but 
does not guarantee the success of the fit. What the critical score really 
means is that an individual will have the requisite intelligence for 
the occupation, but having that, his success will depend upon his pos- 
session of the other traits essential for success. A few of the traits 
that are needed for success in business are mentioned in the quotation 
but there are many others. Even in the case of the college student this 
limitation of the use of the critical score holds. The correlation between 
intelligence-test score and success in college, which runs no higher than 
.60, gives some indication of the importance of the non-intellectual 
factors. Among these are physical health and stamina, extracurricular 
activities, need to be self-supporting, and interest and incentive for 
college work. 

Pond and Bills (508) furnish an excellent illustration of the use of 
the critical intelligence-test score in the selection of clerical workers 
where satisfactory minima for different grades of work were set. The 
test was a modification of the Army Intelligence examination. Table 
38 is adapted from their data, and shows the percentage of the various 
grades of workers in the plant who fell within the different score groups. 
Within the A and B class, which is the lowest grade, 8 per cent fell 
within the 0-40 range, whereas 1 per cent had a score of 141 or better. 
They set the critical score for grades C and D at 80. By doing so they 
would eliminate 54 per cent of those who would be below the desired 
grade, but at the same time they would eliminate just 53 per cent of 
those good enough for grades C and D or higher. It should be noted 
also that they would fail to eliminate the 46 per cent who would not 
be good enough for grades C and D but who nevertheless made scores 
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above the dead-line of 80. Where the number of available candidates 
is sufficiently large, the probable loss of so many potentially satisfac- 
tory workers in order to eliminate a ‘given percentage of the unsatis- 
factory workers might be justified. The critical score for grades E and 
F was set at 100. The reader may compute for himself the probable loss 
of poor and good candidates in this instance, and for any other dead- 
lines that seem feasible to him. 


TABLE 38 
CRITICAL SCORES FOR CLERICAL WorkKERS * 


Approximate Percentage of Each Job Group with a Given Test Score 














Job Group | O—40 41—60 61—80 | 81—100 | 101—120 | 121—140 141— 





Gand d.. 0 0 0 7 37 43 13 


Band F.. 4 8 9 22 383 16 8 
Grands)... 2 9 21 26 28 11 3 
Amange Ds 8 19 27 25 15 5 1 





* Adapted from M. Pond and M. A. Bills, ‘‘Intelligence and Clerical Jobs,” J. Person. Res., 1933- 
34, 12, 44. 


Burr (66) has attempted to find suitable occupations for mentally 
deficient individuals by setting the minimal intelligent levels neces- 
sary to do various kinds of simple work. She has disclosed unsuspected 
work opportunities for low mentalities by using the critical-score 
method with the objective of selection instead of elimination. 

Beckham (32) has compiled the data from a number of studies show- 
ing the minimal intelligence, in terms of mental age, necessary for 
profitable pursuit of a variety of occupations. They are presented here 
in condensed form: 


Mental Age 5 


Wash dishes, sandpaper furniture, scrub and polish floors, feed and fold from 
mangle, simple domestic work, brush makers’ assistant, handle cinders and 
garbage, make nets, cut rags in accurate strips. 


Mental Age 6 


Mow lawn, kitchen scullion, mix cement, handle freight, brush making, simple 
laundry work, assist brick mason. 


Mental Age 7 


Rough painting, simple shoe repairing, drive two-horse team, plow, blacksmith 
assistant, cane chair, make brooms, simple carpentery, domestic work. 
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Mental Age 8 


Handle coal and ashes, clean tubes, pitch and load hay, general barn work, 
paint outside and interior flat work, cut hair and shave, shingle and set glass, 
make wooden toys, make nets, garden work, repair mattresses. 


Mental Age 9 


Entire process of broom making, foot-power printing press, block paper into 
pads, repair furniture, paint toys, higher processes of shoe repairing, harvest 
vegetables and fruits, mattress and pillow making, learn to play an alto horn and 
manipulate drums, fancy brush making. 


Mental Age 10 


Setting and sorting type, sign painting, electrician’s assistant, steamfitter’s as- 
sistant, form making for cement and floors, shellacking and varnishing, learn bass 
horn and cornet, laundry work (detailed), garden work (detailed), farm work 
and dairying, carrying mail. 


Mental Age 11 and 12 


Competent janitors, stock keeping, store keeping (small), labeling and checking, 
green house attendant, lawn (caretaker). 


Two other age groups, namely 13 and 14, taken from Burr (66) will 
complete the range from very low grade to normal intelligence. They 
are: 


Mental Age 12 to 13 


Sewing on labels at high speed; machine operating for straw and other millinery, 
for window shades, garters, powder-puffs, etc. 


Mental Age 13 to 14 


Assembling of parts requiring some judgment; machine operating in sewing 
straight seams, bindings, etc., where threading and adjusting machines are neces- 
sary; completion of an entire garment. 


The most notable collection of data on the establishment of intelli- 
gence limits for various occupations is found in the intelligence and 
personnel records obtained by the United States Army during the first 
World War. These have been amplified and corrected somewhat by 
Fryer (193) and appear in his table of occupational intelligence stand- 
ards which is reproduced in Table 39. The maximal and minimal scores 
represent the limits within which success in the occupation can be ex- 
pected. These limits do not include, however, the whole range of intel- 
ligence that is found within the occupation. Approximately the poorest 
and the best quarter have been eliminated, on the assumption that 


TABLE 39 


Critical INTELLIGENCE ScorEs FoR Occupations * 














Intelligence Score Score , 
Group Average Range Occupation 
eens oar 161 110-183 Engineer (civil and mechanical) 
152 124-185 Clergyman 
137 103-155 Accountant 
Bee es «cies 127 107-164 Physician 
122 97-148 Teacher (public schools) 
119 94-139 Chemist 
114 84-139 Draftsman 
111 99-163 Y.M.C.A. secretary 
110 80-128 Dentist 
109 81-137 Executive (minor) 
(C aidoacor 103 73-124 Stenographer and typist 
101 77-127 Bookkeeper 
99 78-126 Nurse 
96 74-121 Clerk (office) 
91 69-115 Clerk (railroad) 
86 59-107 Photographer 
85 57-110 Telegrapher and radio operator 
83 64-106 Conductor (railroad) 
82 57-108 Musician (band) 
81 59-106 Artist (sign letterer) 
81 60-106 Clerk (postal) 
81 57-109 Electrician 
80 62-114 Foreman (construction) 
80 56-105 Clerk (stock) 
78 54-102 Clerk (receiving and shipping) 
78 61-106 Druggist 
wT 59-107 Foreman (factory) 
75 56-105 Graphotype operator 
COP os ssi 74 53-91 Engineer (locomotive) 
72 54-99 Farrier 
70 46-95 Telephone operator 
70 44-94 Stock checker 
69 49-93 Carpenter (ship) 
69 48-94 Handyman (general mechanic) 
69 46-90 Policeman and detective 
68 51-97 Auto assembler 
68 47-89 Engineman (marine) 
68 42-86 Riveter (hand) 
67 50-92 Toolmaker 
66 45-92 Auto engine mechanic 
66 45-91 Laundryman 
66 49-86 Gunsmith 
66 44-88 Plumber 
66 44-88 Pipefitter 
65 44-91 Lathe hand (production) 
65 43-91 Auto mechanic (general) 
65 43-91 Chauffeur 
65 42-89 Tailor 








*From D. Fryer, ‘‘Occupational Intelligence Standards,” Sch. and Soc., 1922, 16, 273-278. 


TABLE 39 (Continued) 








Intelligence Score Score F 
Group Average Range MO 

65 44-88 Carpenter (bridge) 

64 43-88 Lineman 

63 40-89 Machinist (general) 

63 46-88 Motor cyclist 

63 41-86 Brakeman (railroad) 

62 31-94 Actor (vaudeville) 

61 - 40-85 Butcher 

61 44-84 Fireman (locomotive) 

61 39-82 Blacksmith (general) 

60 38-94 Shop mechanic (railroad) 

60 36-93 Printer 

60 40-84 Carpenter (general) 

59 40-87 Baker 

59 39-83 Mine drill runner 

59 38-81 Painter 

58 37-85 Concrete worker 

58 40-83 Farmer 

58 37-83 Auto truck chauffeur 

58 37-82 Bricklayer 

57 41-81 Caterer 

57 39-71 Horse trainer 

56 38-76 Cobbler 

55 35-81 Engineman (stationary) 

55 34-78 Barber 

55 ey hy Horse hostler 

52 38-06 Salesclerk 

ey) 33-74 Horseshoer 

51 31-79 Storekeeper (factory) 

51 26-77 Airplane worker 

51 31-74 Boilermaker 

50 33-75 Rigger 

50 30-72 Teamster 

49 40-71 Miner (general) 

48 21-89 Station agent (general) 
(OF Soak 40 19-67 Hospital attendant 

40 19-60 Mason 

35 18-62 Lumberman 

35 19-57 Shoemaker 

32 16-59 Sailor 

31 20-62 Structural steel worker 

31 19-60 Canvas worker 

30 1641 Leather worker 

27 19-63 Fireman (stationary) 

27 17-57 Cook 

26 18-60 Textile worker 

22 16-46 Sheet-metal worker 

21 13447 Laborer (construction) 
DD REeeer enters cts 20 15-51 Fisherman 


ee ere eS Sy Ps ies = 
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neither group could successfully adjust itself to the occupation. A casual 
examination of the table will show how crude the guidance will be that 
is based solely or even mainly on intelligence status. Grade C, for 
example, which represents the average intelligence of the population, 
covers fifty-four occupations in the table, and that is in no sense a com- 
plete catalogue of occupations. Some determinant other than intelli- 
gence would be required to discover which of the fifty-four occupations 
a C person should enter. The same is true of the other five intelligence 
grades. A fourfold classification is as much as can be hoped for on this 
basis at present, such as professional, skilled, semi-skilled, and un- 
skilled (labor). 

A very suggestive classification might be built upon the nature of 
the materials and the processes with which the worker has to deal. 
Thus it could be inferred from this chart that an individual with an 
intelligence score of 86 works well with raw materials and domesticated 
animals. An intelligence of 100 can handle materials in a semi-finished 
state and can use simple tools, but cannot deal effectively with symbols. 
Working with abstract symbols of a simple sort requires an average 
intelligence of 115. Individuals in the 120 class can handle complex 
symbols and can deal with the simpler relations with other human 
beings. But those dealing chiefly with other individuals in the relation 
of foreman, executive, officer, and in the professions require the excep- 
tional intelligence indicated by an average score of 130. 

When occupational critical scores have become more refined and free 
from error, it may be possible to predict fitness more specifically than 
is safe under the present circumstances. One might sometimes be able 
to say to an applicant who wants to become an electrician, and who has 
an intelligence score of 57, that he could do the work, but would always 
stand among the poorest of this group; to another with a score of 
about 80 that he could not expect to be more than an average electrician ; 
to still another with a score of about 110 that he has the ability to 
stand near the top of his occupational group. 


CRITICAL. SCORES. LNG EDUCATION 


‘Dead-lines of a crude sort have been set for the various levels of the 
elementary and high school. For instance, Terman (608) made the fol- 
lowing predictions concerning school achievement: 


1. A child of 60 IQ will never be able to do good work above the third or 
fourth grade. 
2. A child of 70 IQ will be able to attain fifth grade and may do average work 


there. 
3. A child of 80 IQ will be able to do average work in the seventh grade. 
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4. A child of 90 IQ can progress through eight grades, but with the expectation 
of a half or full year retardation. Persistence may carry such a person through 
high school but with difficulty. 


Cobb (106) gives the minimal Army Alpha scores necessary for 
attaining certain levels of achievement in high school. These are as 
follows, with their equivalent in terms of Mental Age and IQ: 


Alpha MA IQ 


Minimal Intelligence for Entrance into High School............ 65 14.0 90 
Minimal Intelligence for Graduation from High School......... 85 15.5 97 
Minimal Intelligence for Satisfactory Work in High School...... 105 16.6 104 


In college work, the following predictions have been made in terms 
of the Thorndike Intelligence Examination for High-School Graduates. 
A student with a score in this test of: 


50 or less—should not be admitted. 
50-60—should be admitted only if of extraordinary zeal or has suffered 
very great educational handicaps. 
60-70—may be admitted if sufficiently in earnest and otherwise desirable. 
70-85—intellect sufficient to obtain a college degree. 
85—95—intellect enough to do collegiate and professional work with dis- 
tinction. 


95 or more—worth admitting in entire disregard of technical deficiencies. 


The significance of these sets of estimates does not reside in, the particu- 
lar tests used nor in the size of the IQ’s or test scores but in the fact 
that competent investigators consider it feasible to set such limits of 
probable achievement on the basis of intelligence measurement. 


THE ELIMINATION OF THE TOO HIGHLY ENDOWED 


The need for setting an upper limit of intelligence for occupational 
success will surely seem less obvious than the need for a lower limit. 
If one is intelligent enough to do a job at all a higher degree of intelli- 
gence should not make him less fit. Indeed, it will not, in so far as 
ability to achieve is concerned, but it is necessary to recall that proper 
adjustment means satisfaction as well as high output. The person who 
is vocationally unsuccessful may be one who “is attempting to succeed 
in an occupation demanding greater intelligence than his’; or one who 
“is in an occupation which fails to make sufficient demands upon his 
intellectual capacity to keep him interested and at work.” There are 
many so-called monotonous positions that intelligent persons find irk- 
some and unsatisfying. Consequently, it seems that in such cases a 
high degree of intelligence is not only not required but may be a posi- 
tive handicap to endurance of the steady routine work. Persons of low 
mentality may succeed in just such work. 
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Scott and Hayes (545) obtained for a number of occupations both 
an indication of the intelligence of the workers and their satisfaction 
in their work. Intelligence was inferred from the grade reached in 
school, and satisfaction was gauged by interviewing the worker. The 
relationship between these two measures in the case of two occupational 
groups is shown in Figure 62. The vertical scale is in terms of the per- 


FIGURE 62 


RELATION BETWEEN INTELLIGENCE AND SATISFACTION * 











Percentage of Dissatisfaction 














Retarded — Years — Advanced 


* Adapted from W. D. Scott and M. H. S. Hayes, Science and Common Sense in Working with Men 
(New York, The Ronald Press Co., 1921), p. 73. 


centage of persons dissatisfied with their job, and desiring change. The 
scale ranges from zero, or no cases of dissatisfaction, to 100, or dis- 
satisfaction of all the workers. The horizontal scale indicates the 
number of years retarded or advanced in school, with the zero point 
representing the normal school status. It should be noted that in the 
case of the inspectors the greater the mental capacity the greater the 
dissatisfaction. The work in this department is reported as simple, 
“fool-proof,” repetitive, and monotonous. Only those of relatively low 
intelligence could find satisfaction in this work. It is interesting that 
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in the inspection department were found both the highest percentage of 
satisfaction and the highest percentage of dissatisfaction. This means 
that in this department there is opportunity to secure, through the right 
adjustment of mental ability to the job, the highest degree of stability ; 
and there is also the danger of producing, through maladjustments, the 
greatest instability. “From the point of view of job-satisfaction, this 
single occupation is both the best and the worst in the plant—depend- 
ing on the extent to which selection and assignment of workers is based 
on a consideration of the mental alertness of the applicant.” 


FIGURE 63 


RELATION BETWEEN INTELLIGENCE AND TURNOVER * 





Messenger Boys Company D 
4 
\ ——w— Women Clerks Company A 


ue N00 we eens Men Clerks Company D 





0 5 109152025 S05 40 45 Uo ou on 70 
Mental Alertness Test Score 


* Adapted from W. D. Scott, ‘Turnover and Mental Alertness Test Scores,’’ Bull. L., 1920, No. 2, 
and ‘‘Mental Alertness of Messenger and Office Boys,’’ Bull. M. A., No. 10. 


The curve for the assemblers takes just the opposite course. The 
most dissatisfied are the least intelligent and the most satisfied are the 
most intelligent. The assembling operation required a high degree of 
manipulative skill and a fair degree of judgment. The greatest degree 
of retardation found in this occupation was four years, compared with 
six years in the other. This probably means that mentalities as low as 
six years of retardation were not only dissatisfied but could not even 
survive in this occupation. 

Scott (543) reported somewhat similar results for office workers, 
where the percentage leaving the company was computed for various 
degrees of mental alertness (intelligence). Although reasons for leaving 
are not specified, they are reducible to poor adjustment. Figure 63, 
compiled from the Scott reports, shows the relationship between per- 
centage leaving and mental alertness for a group of men clerks and a 
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group of messenger boys in one company, and a group of women clerks 
in another company. In the case of the messenger boys, the highest 
percentage leaving is found in the intermediate alertness level, whereas 
the two extremes are more stable, with the greatest stability at the high 
alertness level. Scott attributed these findings to the fact that the more 
alert messenger boys are recognized as material for higher positions and 
are, therefore, satisfied. The less alert boys are capable of no work 
higher than messenger service and are happy in it. The intermediate 
group is presumably too good for permanent messenger service and yet 
not likely to compete successfully with the more alert boys, hence they 
are dissatisfied. The men and women clerks, on the contrary, show the 


greatest stability in the middle range of intelligence and the least at the 
extremes. 


TABLE 40 


HicH Anp Low CnriticaL INTELLIGENCE LEVELS * 














Original After 30 Months 
Bee) A ore Number Test-score Number Test-score 
cases median cases median 
ABIEOW. cite sie cess 16 85.0 7 67.5 
Dirtes Ae sc sbi « 15 77.5 6 80.0 
(©. 2ea pede ees 24 105.0 11 95.0 
IBY se aber re 56 103.5 26 111.0 
1D; Debt Be opete 22 118.5 13 123.0 


* Adapted from M. A. Bills, ‘‘Relation of Mental Alertness Test Score to Positions and Permanency 
in Company,” J. Appl. Psychol., 1923, 7, 154-156. 


A study by Bills (43) furnishes indirect evidence of the working of 
both an upper and a lower critical score. She selected 133 clerical work- 
ers engaged in work of five different grades of difficulty and followed the 
group through a period of two and one half years. She assumed that 
persons making low intelligence-test scores would be unable to handle 
high-grade work and would leave, and that those with high scores would 
be dissatisfied with low-grade work and would leave. As a consequence, 
the level of the high-grade group should rise through the loss of the low- 
grade individuals, and the level of the low-grade group should fall 
through the loss of the more intelligent indivicuals. Her supposition 
was supported by the data, a few of which are given in Table 40. The 
score for Group A fell from 85.0 to 67.5 and that for Group E rose from 
118.5 to 123.0. The trends are not so clear in the intermediate groups. 
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THE PREDICTION OF SUCCESS 


It is an easier task to eliminate the unfit than to find the specially 
fit. If an individual lacks one component that is essential for a job, 
he will be unfit for the job, whether that component be intelligence or 
any other. If, however, he has intelligence above the amount needed, 
he may or may not succeed, depending upon the presence and the influ- 
ence of the other contributing factors. 

It might be presumed that there are some occupations where intelli- 
gence is such a vital factor that the correlation between achievement 
and intelligence will be high enough for accurate prediction of success 
on the basis of intelligence score alone, and where one can say that the 
greater the intelligence the greater the success will be. Some indication 
of the possibilities may be gained from a study of the relation between 
intelligence-test record and performance in college work. There, if any- 
where, intelligence should play a major réle. The highest correlation 
that has been obtained in this case is about +.60 (198, 51-54). It 
should be remembered that in every college the intelligence dead-line 
has already been set rather high through entrance requirements, and 
that this correlation is obtained only from those who are permitted to 
enter. It has been predicted that if there were no restrictions upon 
entrance, the correlation between intelligence score and achievement 
would be as high as +.80. It is scarcely to be expected that any branch 
of vocational work will show a higher correlation than this. 

To predict the degree of success of any given individual on the basis 
of a coefficient of correlation requires that the correlation be higher 
than any that have been obtained thus far. This will be evident when 
the meaning of a coefficient in terms of predicting the individual case 
is clearly understood. A rough estimate of the “forecasting efficiency” 
(115) of any given coefficient may be obtained from the formula: 


E=1—v\/l—Fr 


in which £ is the “forecasting efficiency” or the percentage of efficiency 
of prediction, and 7 is the coefficient expressing the relationship be- 
tween two tests or between a test and a criterion. A specific example 
will make the interpretation clear. Suppose that the correlation between 
an intelligence test and success in college measured in grades is +.60, 
and one wishes to predict the probable success of a certain individual 
in college from his intelligence-test score. E would in that case be .29, 
which would mean that the prediction would have an efficiency of 20 
per cent. According to Garrett (197, 344-346), for coefficients less than 
+.80 the errors are so large that predictions are little better than a 
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“guess”; and in order to estimate individual scores accurately, the 
correlation should not be less than .90. 

Such is the unfavorable state of affairs for the guidance of an indi- 
vidual on the basis of a test score. When, however, it is a matter of 
selection of a number of candidates and one is interested in the “long 
run” of his choices rather than in individuals, the test may be of real 
service. For any correlation above zero does mean a positive relation- 
ship and that is better than no selective device at all. If there is a cor- 
relation of +-.50 between intelligence-test score and success in college, 
one would do far better to select the more intelligent than to neglect 
_intelligence. 


LONG-TERM PREDICTION 


When long-term prediction is called for, as in guiding a young person 
into a career upon the basis of an intelligence test, the additional factor 
of the stability of intelligence status must be taken into account. If the 
correlation between intelligence and success in secretarial work hap- 
pened to be +.50, how safely could one predict the eventual success 
in that occupation of children whose intelligence is measured at the age 
of six years? Certainly the correlation would not be increased by widen- 
ing the interval between date of prediction and period of achievement. 
It is to be expected that it would be decreased somewhat, if only be- 
cause of the normal degree of variation in the IQ over a period of years, 
which is estimated to be on the average about 5 IQ points. The studies 
of long-term prediction which have been made thus far have yielded 
rather discouraging results to the enthusiastic advocates of vocational 
guidance. Notable among these studies is the investigation of Thorn- 
dike (635) and associates covering an interval of eight or more years 
between test and follow-up. This and similar studies will be discussed 
in the next chapter so that no data will be presented here. Low as the 
correlations were, and they were very low in the light of the size needed 
for prediction, Thorndike believes that “employers certainly can profit 
greatly by using tests of intelligence, clerical capacity, and mechanical 
adroitness in the selection of employees....The test scores will be 
much better than prejudices and superstitions.” (635, 118) 


IND eau tGhNCH AS AN DNDICATOR OF CHARACTER 


The importance which attaches to such non-intellectual traits as are 
usually included in the term “character” led to the search for such a 
positive relationship between that and intelligence as would make the 
presence of the latter an indicator of the presence of the former. This 
was particularly true in the early days of testing when the difficulties 
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inherent in testing for character qualities seemed insurmountable. The 
correlations, however, have been discouragingly small. 

Nevertheless, it must be true that, in the long run, desirable traits 
of character and high intelligence do go together. Socially acceptable 
behavior depends, as Terman (609, 11) has said, upon two sets of 
conditions: namely, the capacity to foresee the consequences of one’s 
acts, and the willingness and the power to restrain oneself from doing 
what will have evil consequences. Intelligence is, then, one of the indis- 
pensable determiners of acceptable behavior. Thorndike (627) puts 
the matter dramatically in the following passage: 


The abler persons in the long run are the more clean, decent, just, and kind. 
To this feature of human nature which has tied good-will toward men to ability, 
a large proportion of the blessings which the common man enjoys today are 
due. The brains and ability of the world have been, and still are, working for 
the profit of others. If Pasteur had been of mean and brutal nature, he could 
have kept his first discoveries as a trade secret, extorted a fortune in fees, and 
lived in sensuous idleness, leaving the world without his still more important later 
work. Flexner or Carrell could poison their enemies or rivals except for the 
tradition of justice and generosity which the positive correlation between intel- 
ligence and morality has made a part of scientific work, and which their own 
natures gladly maintain. 


Thorndike (626) rests heavily upon the positive correlation between 
intellect and character in his applications of psychology to economics 
when he says that by electing the most intelligent men to public office, 
the people stand a good chance of getting thereby the most charitable, 
kindly, considerate, and public-spirited leaders. Although such a 
relationship may give one confidence in human nature, it is far from 
furnishing the basis for prediction of individual character from indi- 
vidual intelligence. The researches that have been reported in this 
field suggest that a correlation of -+-.40 is the best that can be expected 
(102). A coefficient of this size allows for the numerous exceptions that 
will come to the mind of the reader—those cases where men of high 
intelligence have demonstrated their cruelty, dishonesty, selfishness, 
and immorality. 


16 


The Role of Special Capacities and 
Abilities in Adjustment 


Intelligence is presumed to be a general native capacity influenced 
by, but not determined by any environmental forces. Education might 
have been contrasted with it as general acquired proficiency. A very 
similar distinction will need to be made in the case of special capacities 
which are to be contrasted with abilities, the former being the native 
potentiality and the latter being the acquired proficiency. Woodworth 
(715, 55-57) has said that possession of the ability to do a certain 
thing amounts to saying that one can do it. He can do it without fur- 
ther development or training. “The only direct evidence of ability is 
actual performance.” To say that an individual has the capacity to do 
something amounts to saying that he can learn to do it. “Evidence 
for capacity—is bound to be indirect.” Both capacity and ability 
need to be measured in adjusting the individual, and in such measure- 
ment the distinction between them must be kept clearly in mind. Ability 
to typewrite can be measured directly in terms of typewriting per- 
formance. How fast and how accurately can a person write? But one 
cannot measure capacity to typewrite in that fashion, since there might 
conceivably be nearly zero ability in the absence of training but in the 
presence of a high capacity to learn. In what terms, then, can typing 
capacity be measured ? 


Wit eA Dc ESD nC TA ENMArT TL Vine CAP ACL. 1h .cur 


It will be observed that in the foregoing statement the functions 
that have been referred to, such as typing, are not the capacities or 
traits with which the psychologist is concerned in his analysis of mental 
organization. The latter are the ultimate unitary functions, such as 
number capacity, language capacity, and the capacity to deal with 
spatial relations, whereas the former are jobs or tasks in business, in 
industry, in the professions, and in everyday life. These are not in any 
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sense irreducible units of function, but on the contrary are certainly 
extremely complex performances. Musical capacity, for instance, is a 
complex of many simpler special capacities such as pitch discrimina- 
tion, intensity discrimination, and sense of consonance. Nevertheless, 
people do differ in musical capacity, swimming capacity, mathematical 
capacity, artistic capacity, bookkeeping capacity, stenographic capacity, 
as well as in ability in these functions. It is the difference among people 
in their potential power that the vocational psychologist is frequently 
called upon to measure. 

It may sometime be possible to analyze these complex occupa- 
tional functions into the simpler and more unitary traits. The most 
notable effort toward an analysis of vocations into their fundamental 
unitary traits is that of Kelley (335). By a statistical procedure too 
elaborate to be described here, he arrived at a tentative list of the traits 
necessary for proper functioning in a great variety of occupations. 
Moreover, he rated these traits according to their relative vocational 
importance. These are, in the order of importance: physical strength; 
verbal ability ; a social trait ; numerical ability ; an abstract intelligence 
trait; a leadership, dominance, or drive factor; a memory trait; a 
religious trait; a motor trait; a general factor; special acuities; an 
interest factor; a spatial factor. 

If this should turn out to be a complete inventory of the components 
of mental organization, it would only be necessary to devise a test for 
each component, and to determine its relative importance for each spe- 
cific vocation. With such a limited battery of measuring devices, the 
work of the vocational counselor would be greatly simplified. Inade- 
quate as the inventory is at present it points the way toward the ulti- 
mate goal of vocational psychology. 

Other attempts have been made to derive factors within the more 
limited field of the motor skills. Langdon (360) worked with scores on 
a large variety of motor tests such as threading beads without the aid 
of the eyes, tying knots, screwing nuts on bolts, placing matches in a 
box, placing rings on a rod, and tapping. Using the Spearman technique 
of factor analysis (Tetrad differences) he isolated a general factor 
which was not intelligence, but which could be best described as dex- 
terity. Success in any particular test, however, seemed to be due to 
a special factor peculiar to that test. 

Cox (118, 178-242) also applied the same technique to discover the 
underlying factors in three series of operations calling for mental 
ability, mechanical ability, and manual ability. He found a general 
factor, Spearman’s G, underlying all the operations ; a mechanical factor 
of more restricted range effective in the mechanical ability tests; a 
routine manual factor in the manual tests; and two other factors less 
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easily identified. In addition there were special factors peculiar to 
each operation and playing a relatively large part, particularly in the 
manual tasks. 

Seashore, Buxton, and McCollom (548) carried out a factor analysis 
of twenty-one tasks employing motor skills, using the Thurstone tech- 
nique (640). Among the tests were several forms of reaction time, tap- 
ping, steadiness, eye-hand coordination of movements, and the handling 
of spatial relations. They derived six factors which they named from an 
inspection of the tests that carried the greatest weight in each. The 
six are speed of reaction; restricted oscillation of hand and finger in 
one plane; oscillation of forearm and hand in two planes; steadiness; 
manipulation of spatial relations; and a group of residual factors not 
identifiable. 

The influence of this statistical mode of attack upon the analysis 
of complex functions can be seen in certain of the methods of measur- 
ing special capacities soon to be described. Until these techniques be- 
come more adaptable to the solution of practical problems, the cruder 
and more rule-of-thumb methods will continue to be the instruments 
for vocational selection and guidance. 


THE MEASUREMENT OF SPECIAL ABILITIES 


Ability is what one can do without further training, hence the meas- 
urement of ability consists in finding what one can do. Measurement 
of what one can do in the way of typing consists in the preparation 
of a proper sample of typing work, and in the provision of some stand- 
ard means of evaluating or scoring the sample to see if it meets the 
requirements of speed, accuracy, and neatness. The measuring process, 
however, is not always so simple as that. If one wished to measure 
ability as a butcher it might not be convenient to have at hand a steer 
or a lamb to be cut up; or if one wished to measure ability as a black- 
smith it might not be feasible to have anvil, forge, and the other equip- 
ment necessary to make a horseshoe. Moreover, the product would not 
be so easy to score as in the case of typewriting where the machine 
eliminates many variables that occur in hand work. 

In the great bulk of ability measurements, convenience has dictated 
the use of pencil and paper tests. This technique has been favored too 
from the fact that most of the abilities measured are those learned in 
school where written tests are the normal means of measurement. In 
some cases, particularly in the trades, the spoken answer is substituted 
for the written one. The important point is that question and answer 
tests measure knowledge about a task and not skill in the performance 
of the task. Whenever questions are substituted for the actual sample 
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performance, some means must be found for determining the signifi- 
cance of the questions. 

The procedure employed in the preparation of trade-test questions 
for use in the army during the first World War will illustrate the 
method. The essential requirement is that there be available a group 
of workers in the trade whose abilities are known and among whom 
a wide range of abilities is represented. When the trade is well organ- 
ized it may be possible to accept a trade classification of proficiency 
such as apprentice, journeymen, or expert. If there is added to these 
three a class of novices, there will be four grades of known ability. 
Where trade status is not known it may be necessary to resort to opin- 
ions of acquaintances, supervisors, or employers. Such a group whose 
abilities are known can constitute the criterion against which the 
questions are to be tested. A good set of trade questions should give 
differential scores for the various ability levels. 

In the preparation of the Army Trade Tests, as described by Chap- 
man (101), the criterion groups consisted of eighty persons, twenty in 
each of the four grades of proficiency named above. A long list of 
questions was submitted to them and only those were finally retained 
that could be answered by one or more of the grades but not by all 
four of them. Table 41 shows the number of correct responses by the 
criterion group to the twenty questions that were finally chosen in one 
instance. By glancing down the columns, one can discover the differen- 
tiating power of any question. Thus, Question 1 was answered correctly 
by none of the novices, by seventeen of the apprentices, by eighteen of 
the journeymen, and by nineteen of the experts. The question will dis- 
tinguish a novice from persons with training, but will not discriminate 
among the grades of training. Question 10 serves fairly well to distin- 
guish an expert from the other trade groups, since no novice or ap- 
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TABLE 41—(Continued) 
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prentice could answer it, only six journeymen could answer it, whereas 
sixteen experts could do so. 

The whole set of twenty questions, some good for one purpose and 
some good for another, should differentiate the four groups. How well 
it does so will appear from Figure 64 which gives the distribution of 
correct answers for each criterion group separately. The scale of scores 
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is shown along the base line, each question getting a score of four points. 
Each small square on the chart represents one person. Thus nine novices 
answered none of the questions, seven answered four, three answered 
eight, and one answered sixteen. The critical scores shown by the 
dotted lines were set arbitrarily and might have been located elsewhere. 
If the four groups of twenty men each can be accepted as proper 
samples, then one can say that in the long run the critical score of 
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19 will prevent any novice from being mistaken for an apprentice, 
but 5 per cent of the time (one out of twenty cases in the sample) 
apprentices will be rated as novices. The reader should figure out for 
himself the differentiating value for the other criterion groups, and 
also try out other critical scores in a similar fashion. 

The two most troublesome sources of error in using a set of ques- 
tions, namely the substitution of knowledge for skill, and the use of 
inadequate or misleading questions, are forestalled by the procedure 
described since the differentiating power is empirically determined. 
This is essentially the technique employed in the construction of Trade 
Questions for the United States Employment Service (580, 30-48), 
where sets of questions have been standardized for 126 different jobs 
up to 1940, and where they are in daily use. 


THE MEASUREMENT OF SPECIAL CAPACITIES 


There are two contrasting views current in psychological theory 
concerning capacity. One is that there are no specialized capacities, 
that two individuals of the same intelligence level, and independent of 
training, can do equally well anything to which they may “turn their 
hands.” The other view is that, in addition to a certain degree of intelli- 
gence, each person is endowed with special capacities of one sort or 
another. The former would certainly be the simpler point of view from 
which to construct a vocational psychology, since a good instrument for 
measuring general capacity would be all that the practitioner would 
require. Both points of view get some support from a casual survey of 
vocational tests, for although they are used for measuring all sorts 
of specialized vocational activities, they bear a striking resemblance 
to the components of the general intelligence examination, both in 
their form and in their content. 

Careful study of the problem almost forces the opinion that persons 
are so specially endowed as to make them capable of greater proficiency 
in one line of work than in others. Even if a person of high intelligence 
will, in the long run, do everything better than one of low intelligence, 
he will do some things better than others; and of two persons of equal 
intellectual capacity one may do certain specialized activities better 
than the other. The theoretical discussion of general and special ca- 
pacity has had relatively little influence upon practical measurement 
methods, for in vocational psychology one is likely to see only the im- 
mediate task, to select a competent person for training in clerical work, 
or to select a clerical worker for a particular job. 

The most serious problem to be met in the measurement of special 
capacities, as they have been defined, resides in the fact that the 
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measurement must be indirect. Potential power must be tapped rather 
than acquired proficiency. The situation is similar to the one encoun- 
tered in the task of evaluating intelligence as native endowment, inde- 
pendent of environmental influences. In that case intelligence differences 
are inferred on the assumption that the environmental influences are 
made equivalent. Difficult as it is to support that assumption in the case 
of general capacity, it is more so in the practical measurement of spe- 
cial native vocational fitness. The various ways in which the difficulty 
has been and is being met will be examined. 


THE EMPIRICAL METHOD 


The method developed mainly by American psychologists and most 
commonly used by them has been variously named the empirical 
method, the correlation method, the trial-and-error method, and the 
“blind leading the blind” method. Each of these names suggests one or 
another characteristic of the technique, but the first will be employed 
here as the most descriptive and the most dignified. 

The essential fact about the method is that it does not resort to 
a deliberate sampling of the functions called for in the job, but it 
aims to discover, by empirically testing out a great variety of func- 
tions, which ones are essential for success in the occupation. Since the 
prospective tests are not selected on the basis of resemblance to the 
work in question, their value must be determined by checking per- 
formance in the test against performance in the occupation. There must 
be available, therefore, a criterion group, or a group of people who 
have had a certain amount of experience and who have attained various 
degrees of proficiency ranging from very high to very low. In the cases 
where there turns out to be a close relationship between score in the 
test and standing in the occupation, the test is considered a good one. 
Other tests which do not show a sufficiently close relationship are 
discarded. 


EXPERIENCE OR TRAINING A COMPLICATING FACTOR 


Tests derived in this way are frequently treated as measures of na- 
tive capacity in spite of the fact that they have been standardized 
against persons with varying amounts of experience. 

The assumption that makes this procedure seem acceptable is that, 
since the functions tested do not duplicate the actual work, they will 
have been changed little or not at all by the special training. In actual 
practice, however, the tests are not selected entirely at random but 
those are chosen which seem, upon casual observation at least, to offer 
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some chance of being diagnostic. The preliminary selection, if astutely 
done, will save a great deal of time and labor. A serious danger lies 
in this short cut, however, that the resemblance will be so close as 
to make training or experience a potent influence in the test score. In 
a test for clerical capacity the following tasks appeared: finding errors 
in addition and subtraction; translating prices into letters by means 
of a code; copying groups of numbers; and reading sentences whose 
words are spelled backwards. Where such test material is used the test 
may be found to measure the effects of experience rather than capacity 
to profit by experience. Figure 65 (580, 91) shows the effect of experi- 
ence upon performance in the relatively simple job of sewing lamp 
shades. The horizontal scale represents average units of output per 
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hour, and the vertical scale represents the number of workers. The solid 
line stands for the inexperienced group and the dash line for the ex- 
perienced. Job status in this occupation obviously could not serve as 
a criterion for job capacity. 

The restriction of the tentative list of tests to those that offer promise 
of value may, furthermore, interfere with the discovery of tests that 
might be highly diagnostic. Much of the success of the empirical method 
depends upon the insight of the investigator in selecting his test 
materials. 

A test battery for prediction in clerical work might contain as many 
as ten separate tests, and each of these tests might well contain as 
many as fifty to one hundred items. One battery of this sort has 461 
different items. It is not to be expected that all the tests of such a 
series will have equal diagnostic significance, hence a weight has to 
be attached to each according to its relative importance. Finally the 
separate scores, each properly weighted, are to be combined into a total 
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score. The statistical techniques for finding diagnostic value, for as- 
signing weights, and for combining scores have been well Seniiehed 
and are Hieerbead in a number of available books on statistical method 
(197) (231). 


TESTS ADMINISTERED PREVIOUS TO TRAINING 


A more valid ‘application of the empirical method would require that 
a group of persons be tested before receiving occupational training or 
experience and then followed through their careers to discover what 
relative degree of proficiency each attains. The relationship of degree 
of proficiency to previous score in the test will reveal the diagnostic 
power of the test. The difficulties in such a procedure are obvious, as 
the standardization process would in some instances require years for 
completion. Still, the technique is by no means impossible and the 
results might well justify the cost in time and money. It was tried on 
a small scale over twenty years ago by Rogers (529) who devised 
a battery of tests for typists and stenographers. He administered nine 
tests chosen from the Woodworth and Wells (718) series to seventy- 
seven persons who were about to begin a course of training in typing 
and stenography. Their progress in the course was followed and records 
obtained in terms of quantity and quality of output. Relative standing 
in the tests was correlated with relative standing in achievement in 
the course work. The training subsequent to taking the tests could not 
have influenced test performance, so that, aside from the differential 
effects of generalized previous experience, the tests could be said to 
measure native aptitude. 

Several applications of this “pre-experience” testing technique have 
been made on a grand scale. Notable among these is Terman’s (607, 
Vol. III) follow-up study of superior children, in which they were sub- 
jected to a great variety of tests at an early age and their subsequent 
careers followed over the years. The investigation is still in progress. 
There is also the extensive study of children by Woolley (719) in 
which individual careers were followed over a period of years. The 
most interesting of such studies, because of its direct bearing upon 
vocational prediction, is Thorndike’s (635) measurement of 2,225 chil- 
dren in the public schools in New York City, who were approximately 
14 years of age, and whose careers were traced during 8 to 10 years 
subsequent to testing. Twenty-one measures were obtained for each 
child as of the age of 14 years. Some of these measures were derived 
from school records such as age, scholarship, school attendance, 
conduct, and school progress. Others were scores on tests such as 
clerical intelligence, mechanical adroitness, reading and arithmetic abil- 
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ity, and abstract intelligence. Items of information concerning each 
child’s subsequent career, to the number of sixteen, were obtained by 
painstaking investigation. Elaborate statistical corrections were made 
for disturbing influences such as the changing value of the dollar over 
the years involved in the study and changing opportunities for employ- 
ment. Among the items were earnings, job level, job interest, percentage 
of time employed, and the number of job changes. 

With the scores on these many items at hand—the test series ob- 
tained at the age of 14 and the other job series 8 to 10 years later—it 
was possible to compute, in terms of coefficients of correlation, the 
degree to which the later measures could have been predicted from the 
former. Such specific questions could be asked as: How well does an 
intelligence-test score at the age of 14 predict wages at 22 years? 
How well does a test of mechanical adroitness at 14 predict success in 
a mechanical job at 22? How well does grade attained at 14 indicate 
the status of persons in college or university work? The many correla- 
tions between the records at 14 years and the later educational 
achievement will not be considered here, although they constituted 
the most important finding of the study and gave high promise of pre- 
dictive value. They are omitted from consideration solely because the 
present chapter is concerned with vocational rather than educational 
adjustment. 

Table 42 gives a condensed record of the coefficients obtained for 
the relationships most pertinent to vocational prediction. For a de- 
scription of the tests used, the methods employed for arriving at such 
measures as conduct and school progress, and for the exact meaning 
of earnings, job level, and job interest, the reader should refer to the 
original report. In the table, the jobs are classified into mechanical, 
clerical, and mixed, and their meanings will be obvious. The figures in 
the body of the table are correlation coefficients. 

The most striking fact about this table is the small size of all the 
coefficients contained in it. The largest one, between score in a clerical 
intelligence test and earnings in clerical work is only +.26, and the 
next highest, -+-.22, is between the score in a clerical activities test 
and earnings in clerical work. These tests and the other items have no 
prediction efficiency whatever for the career of an individual. Never- 
theless, the coefficients are mostly positive which means that in the long 
run the presence of one will tend to be associated with the presence of 
the other. Reasons for the low correlations are to be found not merely 
in the inadequacy of the measures taken at the age of 14, but also 
in the poor quality of the indicators of status in the later years. One 
may inquire, for instance: How good an indicator of proficiency is earn- 
ings? How good an indicator of usefulness is job level? How good a 
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measure of interest in one’s work is the job-interest measure used in 
this study? Thorndike concludes: 


There is much evidence that employers do not fit wages to services very ac- 
curately in the case of these young workers. Direct evidence also appears in the 
fact that they pay substantial premiums for mere size in the case of clerical 
workers! Employers certainly can profit greatly by using tests of intelligence, 
clerical capacity, and mechanical adroitness for selection of employees. Even if 
the correlations for tests at the time of employment should be as low as those 
for tests at age fourteen, and even if the correlations with services rendered 
should be as low as those with wages received (they probably will be much 
higher), test scores will be much better than prejudices and superstitions. 


The investigation has been reported at some length not to demon- 
strate the predictive value of vocational tests but rather to show how 


316 PRINCIPLES OF APPLIED PSYCHOLOGY 


the influence of special job training can be eliminated in the use of 
the empirical method of testing. 


THE CRITERION OF SUCCESS 


Every vocational psychologist who has worked with the empirical 
method has recognized the crucial importance of the criterion group in 
determining the diagnostic value of a test or combination of tests. As 
Otis (478, Chap. 5) has so clearly expressed the matter: 


Unless a suitable criterion can be developed for a study, a large part of the 
time spent will be wasted. It is therefore essential that careful analyses be made 
of the criterion for each proposed study and that a decision to make a complete 
study be withheld until it is discovered whether or not a suitable criterion of 
job performance is available or can be devised. 


The degree to which criteria rest upon judgment, and the problems 
inherent in the judgment process have been discussed at length in 
Chapter 13. The difficulties to be faced are no fewer when so-called 
objective criteria are available. This is particularly true when a “cri- 
terion of success” is desired. Otis has shown that success in shop work 
may mean many things, among them high output, influence upon the 
morale of fellow workers, ability to do extra jobs, ability to acquire 
new skills, and ability to work without close supervision. Output itself 
covers speed, quality, and uniformity, to mention no others. 

So many difficulties arise in the process of developing a criterion of 
success that will stand for success in all its various aspects that Otis 
recommends that one single outstanding component of success, such 
as quantity produced, be chosen as the criterion where this is feasible 
and that others be disregarded. Even the combination of speed and 
accuracy of performance might produce a misleading criterion, for if 
workers turned out to be fast-accurate, slow-accurate, fast-inaccurate, 
and slow-inaccurate, a criterion score might not distinguish between the 
fast-inaccurate and the slow-accurate worker. 

Work samples as objective criteria of performance were extensively 
employed in the standardization of the Minnesota Mechanical Ability 
Tests (486), but the evaluation of these for quality entailed endless 
labor in the construction of measuring scales that would reduce to the 
minimum the need for subjective judgment. Even then the subjective 
factor crept into the matching of work samples against measuring 
scales. 

The whole question of prediction, including the logic underlying it 
and the techniques that have been evolved to carry it out, have re- 
cently been thoroughly canvassed by Horst (291). As prediction of 
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vocational success is one of the four fields used for the purpose of 
demonstrating the techniques, the document contains valuable material 
for the vocational psychologist. It gives particular attention to the pos- 
sibility of using case-study techniques for prediction purposes. These 
stand in rather sharp contrast to the quantitative statistical methods 
that are more commonly employed. Interest in case studies for this 
purpose derives from the sociologists who have used them with suc- 
cess in predicting successful and unsuccessful marriages (64) and in 
predicting the course of criminal careers (366). Although the case- 
study techniques will not be discussed in this chapter, their future 
development should be carefully followed. No device that has any 
promise of utility in this field can be neglected. 


LEE ANALY TiC METHOD 


Enough has been said to demonstrate the difficulties inherent in the 
empirical method and in the use of the criterion group. They have 
been recognized throughout the history of test making, and there has 
been an unremitting search for techniques that will make criterion 
groups unnecessary. One of these is the analytic method. It contrasts 
sharply with the empirical method in that it consists essentially in the 
analysis of an activity into the elementary functions which comprise it, 
and the preparation of devices for testing or measuring these separate 
elementary functions. Few activities have been analyzed in this fashion. 
The best-known case, the analysis of musical ability, shows what a 
difficult and laborious process it is when thoroughly done. But difficult 
as the analysis of musical capacity has been, it is probably relatively 
easy compared to the task of breaking down many other complex 
functions. It would seem inevitable, for instance, that a certain fineness 
of pitch discrimination would be absolutely essential for musical per- 
formance or even musical appreciation. Likewise, intensity discrimina- 
tion and a certain sense of timing seem equally indispensable. 

This method, when used in its pure form without subsequent check 
of the tests against a criterion, lays itself open to the criticism that 
some very important element in the total process may have been over- 
looked. Indeed, the success of the method rests heavily upon the keen 
insight with which the investigator makes his analysis rather than upon 
the statistical process of measuring the closeness of the relationship 
between test or test battery and achievement. 

A very interesting and important characteristic of the analytic 
method as employed by Seashore (547) in the measurement of musical 
capacity is his use of the psychograph or profile, through which he 
shows each test score separately instead of combining all into a total 
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score. Two such profiles are shown in Figure 66 adapted from Seashore. 
The solid line is the record of “a young lady who is markedly deficient 
in musical capacity throughout, and has not profited by her extensive 
musical education”; the dotted line is that of a person of “unusually 
high natural talent for music, though relatively uncultivated.” The 
names of the different tests are given on the left. A percentage scale 
extends horizontally, and each record shows in what percentage of the 
population the person stands in the trait. Thus, in tonal hearing one 


FIGURE 66 
PsycHocraPus oF Musicat ABILity * 


0 10 20 30 40 50 60 70 80 90 100 
Tonal Hearing 
Tonal Imagery 
Tonal Memory 
Consonance 
Motor Ability 
Time Sense 
Free Rhythm 
Regulated Rhythm 
Rhythmic Judgment 
Acuity of Hearing 
Loudness Discrimination 
Singing Key 
Singing Interval 
Voice Control 
Register of Voice 
Quality of Voice 
Training 
Musical Appreciation 
Musical Expression 











Be canted ro C. E. Seashore, ‘“‘Vocational Guidance in Music,’ Univ. Ia. Monog. (first series), 
SING, 25 7 


of these persons is in the lowest tenth of the population and the other 
among the best fifth of the population. The score for each trait is 
to be interpreted in a similar fashion. 

Seashore has devised measures for some thirty separate processes 
involved in musical ability. To combine the separate scores for these 
tests into a single total score is not at present feasible, because the 
relative value of each separate function in determining musical pro- 
ficiency has not been computed. In fact, it may never be desirable to do 
so, for one of the advantages of the method is said to be that it por- 
trays in detail the musical make-up of the person, the particular re- 
spects in which he is deficient, and the respects in which he excels. The 
profile method of presenting test data meets, at least in part, the criti- 
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cism leveled by Johnson (328) against total scores whether they are 
simple sums or are derived from the multiple-correlation technique. His 
criticism is that low level of capacity in any one essential unit of a func- 
tion will disqualify a candidate no matter how high he may stand in all 
other units. In other words, one’s total score might appear to be ac- 
ceptable whereas the component scores would clearly disqualify him. 
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One disadvantage of the analytic method arises from the fact that 
the profile is a kind of clinical picture whose interpretation demands 
the services of an expert diagnostician. He must weight the significance 
of “good symptoms” against “bad symptoms” and make his diagnosis 
in the way that a physician diagnoses a disease. This is a very different 
matter from accepting a total score above a certain minimum as indic- 
ative of capacity. 

The diagnosis of musical capacity by the Seashore tests has been 
simplified somewhat by grouping various types of profiles under five 
heads as follows (546, 316) (579a): To be discouraged ; doubtful ; pos- 
sible; probable ; safe. These may be identified in terms of centile rank in 
each of the separate tests. Three of these grades, safe, possible, and to be 
discouraged, are represented in Figure 67 by three samples of each. 
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They are actual profiles of applicants for admission to a music school. 
The horizontal scale shows centiles, the highest and lowest divisions 
each representing 10 per cent and the intermediate divisions each 
representing 20 per cent. The letters on the left indicate the tests: 
pitch, intensity, time, consonance, memory, and imagery. 

It should be remembered that the analytic method is intended to 
yield tests of natural rather than acquired capacity. Although some 
of the functions measured in the musical psychograph show their re- 
semblance to musical work, they are measured in such a fashion as to 
minimize the effects of training. Furthermore, it has been demon- 
strated that pitch discrimination, loudness discrimination, and possibly 
others of the tests are only slightly modified by training. 


THE ANALOGY METHOD 


Among the objections raised against the analytic method sponsored 
especially by Seashore is the contention of Watts (683) that the 
“whole is more than the sum of its parts,’ whereas the analytic method 
assumes that “a psychic whole is merely the sum of the factors into 
which it can be conveniently split up.” According to Watts a person 
might have all the ingredients necessary for musical achievement and 
yet be lacking in musical capacity. This concept of the wholeness 
of personality was not new even in 1921 when Watts wrote the 
statements quoted above. As its popularity has increased in the inter- 
vening years any criticism resting upon it should receive serious at- 
tention. 

Watts proposed the analogy method for testing the vocational func- 
tion in its wholeness. It requires the construction of a test situation 
which is analogous to but not identical with the actual occupation, nor 
merely a sample of it. It implies an analysis of the work into its ele- 
ments, just as the analytic method, but instead of testing for these 
elements directly and obtaining a total score or psychograph in that 
fashion, the elements are reconstructed into a pattern to which the 
candidate reacts as a whole. The test is, therefore, assumed to call out 
“as a combination the essential capacities and interests concerned, 
in much the same proportions as they are demanded in the actual tasks, 
but in such a manner as to allow potential capacity, when necessary, 
to compete on equal terms with capacity already fully developed.” 

This technique not only carries with it all the difficulties inherent in 
the process of analysis, but the additional ones involved in reconstructing 
the elements into a “whole task.” There is danger that a test so devised 
will resemble so closely the actual job that it will become a sample 
test, and thereby give too much weight to training. The Viteles Motor- 


FIGURE 68 


VitrtEs MotorMan SELEcTION Test (New Mopet, 1925) * 





* Courtesy of M. S. Viteles, 
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man Selection Test (669) (670) is a good specimen of the analogy 
type of test. Although the technique by which this test has been con- 
structed is too involved for description here, Figure 68 shows its general 
character. The candidate is required to operate levers by hand and 
foot in response to a system of signals that are thrown on the screen. 
The author considers it an important feature of the test that “the 
applicant employs, in reacting, approximately the same set of muscles 
that are used in actual streetcar operation without duplicating the 
responses used in operating the car.” 


FIGURE 69 


OccuUPATIONAL PATTERNS OF DRAUGHTSMEN AND TEACHERS * 
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* From A. F. Dodge, ‘Occupational Ability Patterns,’’ Teach. Coll., Columbia Univ. New York, 
Contr. to Educ., 1935, No. 658, 65. 


OCCUPATIONAL PAT DERN 'S 


The several test methods that have been discussed have their good 
and their bad points. It seems to the writer that a technique coming 
into use at the present time has some promise of capitalizing upon the 
good qualities of these methods and avoiding their disadvantages. It is 
known as the occupational ability pattern technique and was first 
extensively used by the Minnesota Employment Stabilization Research 
Institute (14) (649) in the measurement of clerical workers and other 
occupational groups. The individual tests are presented in the form 
of a profile. Such a pair of patterns from the work of Dodge (139) is 
shown in Figure 69 for a group of seventy-five draftsmen and for thirty- 
three high-school teachers. The tests are indicated on the left and are The 
Pressey Classification Test ; O'Connor Vocabulary Test ; the Minnesota 


322 PRINCIPLES OF (APPLIED PSYCHOLOGY 


Vocational Tests for Clerical Workers; and the Bernreuter Test scored 
in three different ways to yield measures of nervous stability (B1-N), 
self-sufficiency (B2-S), and social dominance (B4-D). The horizontal 
scale shows for a total population of 651 persons in eleven different 
occupations the position of the median and the standard deviation 


FIGURE 70 
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values around the median. The profiles give the standing of the 
draftsmen (solid line) and the teachers (broken line) within this 
total distribution. The dotted lines in each case indicate the probable 
error of the various tests on the profile. As Dodge says (139, 64-65): 


If new patterns should be developed from similarly selected occupational 
groups there is an even chance that each of the points on the new patterns 
would fall inside the dotted lines....It is evident that a new pattern for 
draftsmen would be likely to conform rather closely to our pattern, but a new 
pattern for high-school teachers must be expected to vary considerably from 
the pattern for our group. 


These profiles are offered for purposes of illustration only. The bat- 
tery of tests falls far short of being a complete catalogue of essential 
characteristics in these occupations. The populations on which the scores 
are determined are likewise inadequate. The ideal list of traits would 
be one derived from an analysis of mental organization such as that 
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attempted by Kelley (see page 306) and which would be the same 
for all occupations. 3 

Another use of the profile is demonstrated in Figure 70 from Dodge 
(139) where profiles for high-school teachers of two salary levels are 
shown. The tests are the same as in Figure 69, but the profiles them- 
selves are in terms of the minimal score. The chart shows a distinct 
separation of the qualities for the two salary classes. The occupa- 
tional pattern technique would make it possible in time to build up 
profiles representing norms or acceptable minimal scores for many 
occupations, against which the profile of an individual could be 
matched for correctness of fit. 

The method has not escaped criticism. According to Dvorak (154, 
174): 


This method has certain disadvantages: it involves subjective judgment in 
making the comparison of an individual’s profile of scores with the occupational 
ability patterns, and there may be difficulty in deciding how much deviation to 
allow in an individual’s scores in comparison with the average scores represented 
in the pattern; there may be a tendency to overemphasize the correspondence 
between the shape of the individual profile and an occupational ability pattern; 
the assignment of weights to scores must be done subjectively, and it becomes 
very cumbersome when an attempt is made to compare an individual profile 
with a large number of patterns for different occupations. 


These criticisms are, indeed, valid, though they would be much 
reduced in force if the patterns stood for minimal scores rather than 
for average scores. In that case, an individual who has been observed 
to fall below the pattern in any important characteristic would be dis- 
qualified. It is not impossible that weights could be established for 
a standard set of traits in the case of each occupation very much as 
Kelley has suggested. Demonstration of the actual practical value of 
the occupational pattern technique must depend upon painstaking re- 
search in the future, a program that will rest heavily upon the statisti- 
cal methods of correlation. The importance of the discovery and 
measurement of special human capacities is enough to justify whatever 
effort is expended upon them. 


17 


The Role of Character in Adjustment 


The significance of the intellectual qualities for vocational adjust- 
ment has been unduly magnified at the expense of the non-intellectual 
traits. This state of affairs is due mainly to the availability of intel- 
ligence tests and their apparent objectivity, in contrast to the absence 
of even a clear description of what is popularly known as character. 
But the very use of the intelligence tests themselves in vocational re- 
search has called attention to these other qualities. The moderate size 
of the correlations between intelligence and success in school and else- 
where suggests the potency of other factors such as perseverance, indus- 
try, interest, and endurance. In Chapter 15 it was said that when a 
certain minimal intelligence requirement has been satisfied, relative 
degrees of success depend not so much upon the possession of intelli- 
gence above the minimum as upon these other qualities. The selective 
machinery for college students and for professional students is coming 
to contain some means of evaluating character or personality. Even 
the genius must get along with other people, unless the State or some 
foundation should provide an asylum where he may create in isolation. 
Business, industry, and the professions always have recognized such 
characteristics and have sought some means for detecting their pres- 
ence. That they have frequently been misled by charlatans only empha- 
sizes their pressing need for help. 


A DEFINITION OF TERMS 


Some means should be found for the identification of these traits 
as a preliminary to their measurement. Popular terms are available 
without number, but, as in the case of intelligence, it is difficult to 
divest them of their common meaning. Allport and Odbert (7) have 
prepared a list of 18,000 names in the English language “designating 
distinctive and personal forms of behavior.” These show the “desire 
to represent by name such mental processes or dispositions of their 
fellows as can be determined by observation or inference. There is a 
demand for depicting personality as accurately and faithfully as pos- 
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sible, for with a suitable term... the ability to understand and to con- 
trol one’s fellows is greatly enhanced.” (6, 304) 

The most common terms for labeling these general aspects of be- 
havior are personality, character, temperament, and morality, passing 
roughly from the more general to the more specific. The distinctions 
among them are, however, not clear cut. Woodworth says (715, 136): 

Character refers mostly to conduct that can be called right or wrong, that 
meets or fails to meet the accepted social standards. Personality refers to be- 
havior which, though not necessarily right or wrong, is pleasing or offensive 
to other people, favorable or unfavorable to the individual’s standing with his 
fellows. The distinction is not always sharp and for our purposes may be dis- 
regarded. 


Stagner (576, 152) implies a similar distinction in the following 
illustration : 

The habit of avoiding situations involving social participation would be clas- 
sified as a trait of personality, while the habit of avoiding situations involving 
participation in “dishonest” acts would be labelled a character trait. Whenever 


moral or ethical values (evaluative judgments) are concerned, we are dealing 
with character reactions. 


Chassel (102) uses the term morality to designate the goodness and 
the badness of behavior. 

The characteristics comprehended under the term personality by 
both Woodworth and Stagner seem to fit best the purposes of this chap- 
ter. However, since that term is commonly so all-inclusive as to 
comprise intelligence also, it seems most convenient to adopt the name 
character and to let the term morality cover the meaning of goodness 
and badness. Temperament need not be considered, as that refers more 
narrowly to emotion or mood. 


Se CARA CLE Riv Am UMN LDA Riven TD RUAUT T¢ 


The problems of prediction, guidance, and adjustment would be re- 
markably simplified if there were an entity “character,” in the sense 
that there is thought to be an entity ‘intelligence,’ which could be 
measured by a battery of tests as intelligence is now measured. Com- 
mon speech would seem to imply that one has character, good, bad, 
strong, weak, vacillating, or dependable. The notion rests upon more 
than mere popular fancy, however. There is the belief so often voiced 
by Thorndike (627) and others that “in human nature good traits go 
together.” Correlational studies show this, rather than support the 
opposite view that nature compensates for weakness in one respect 
by strength in another. Webb (684), employing the correlational tech- 
nique of Spearman by which the concept of G (intellect) was 
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established, has likewise unearthed the general trait of character or 
self-control to which the symbol W (will) has been applied. This, 
according to Spearman (573, 345), is the factor underlying such quali- 
ties as perseverance, kindness, trustworthiness, conscientiousness, and 
cheerfulness. 

Downey (145) likewise found a unitary factor as the seat of charac- 
ter. The central idea in her Will-Temperament Tests is that people 
vary in the amount of nervous energy that they can store up, and in 
the ease or difficulty with which this energy is released into motor 
mechanisms of the body and thereby transformed into action. These are 
native qualities called by Downey will temperament. She makes a 
distinction between them and character, the latter being a product 
built upon these native qualities interacting with intellect, social pres- 
sure, and habit mechanisms. To use her own words, “will temperament 
determines the form assumed by character, although it does not deter- 
mine its content.” 

Maller (392) has more recently applied the Spearman technique of 
factor analysis to the data of the Character Education Inquiry of 
Hartshorne and May (249) (250) (251). He studied the intercorrela- 
tions among four groups of character tests, namely, honesty, codpera- 
tion and helpfulness, inhibition, and persistence. All the correlations 
were found to be positive but low, the average being about .24. His 
analysis disclosed a general factor that could not be identified with G, 
and to which he assigned the symbol C. Examination of the character- 
istics of the four groups of tests led Maller to define C as 
...the readiness to forego an immediate gain for the sake of a remote but 
greater gain. The latter may be remote in time and greater in the sense of lead- 
ing to other gains of greater magnitude, or it may be remote in being social 


rather than personal and greater in the sense of affecting a greater number of 
individuals. 


Notwithstanding such findings concerning a unitary character factor, 
a more prevalent conception of character today is that it is the name 
for a system of habits, or an individual’s way of behaving. According 
to this view, whatever unitariness there would seem to be would be 
due to the similarity or uniformity in the various habit systems. 
These, though tending to be similar, need not be very similar or in 
fact similar at all. Such is the position of Stagner (576), Hartshorne 
(248), May (250), and many others. In accordance with this latter 
point of view, the applied psychologist can no longer hope for a 
single test of character that will measure it at one stroke, but he does 
earnestly seek tests for certain important aspects or facets of character. 
What success he may expect to achieve in this regard will be discussed 
later. 
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DOES CHARACTER REST UPON NATIVE ENDOWMENT? 


The prognostic value of the intelligence test, especially in long-term 
_ prediction, rests upon the presence of a native component in intelli- 
gence. Although it is measured in terms of achievement, this very 
achievement rests upon a native capacity to achieve, which gives a cer- 
tain stability to the IQ throughout life. Is there also in character a 
stable core of native endowment on the basis of which eventual charac- 
ter traits may be predicated? There would seem to be such a native 
core in the W of Spearman and Webb, in the “reservoir of energy” 
of Downey, and in the C of Maller for those who accept any one of 
these doctrines. If none of these concepts is acceptable, there is still 
the possibility of finding something native in character which gives 
stability to it. It is the behavior of a person or a group of persons 
that is to be predicted, and, following Terman, one can expect that 
behavior will be guided by foresight as well as self-control. Foresight 
is the intellectual component and that reduces to a native trait. Fur- 
thermore, those who interpret character as habit systems can find pre- 
dictability in the capacity to learn or to form the character-habit sys- 
tems, an aspect of native endowment that could be expected to vary 
from individual to individual. They can find it, too, in the stability 
of habits once they have been established. 

It may also be mentioned in passing that one who should deny any 
inheritable quality in character might nevertheless look for sound 
prediction, comparable to the prediction of IQ, in the degree to which 
character is permanently crystallized during the first five years of life. 
This will be recognized as the doctrine of psychoanalysis, but it is 
much more widely accepted than most of the other psychoanalytic 
concepts. One does not change his “way of life” that is fixed in his 
earliest years, it is said, but he learns to adjust to it. 

It would seem, therefore, that whatever theory of character one 
prefers, there is some justification for counting upon a native compo- 
nent or upon some permanent core established in the very earliest 
stages of social life upon which predictability can be presumed. The 
statement of Allport (6, 292) may be tentatively adopted as the point 
of departure for the vocational psychologist: “However acquired, a 
trait is always a fusion of habits and endowment rather than a colliga- 
tion or chain of habits alone.” 


EVIDENCE FOR, NATIVE CHARACTER TRAITS 


It should not be surprising to find that experimental evidence con- 
cerning the native aspects of character is so meager because an 
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acceptable answer must of necessity await the development of satis- 
factory character-measuring instruments. These are only very slowly 
becoming available in standardized form. In the period before any 
real tests had been constructed, evidence came mainly from the study 
of family histories, and usually the histories of such families as were 
prominent enough to be recorded in biographies or encyclopedias (708). 
What acceptable evidence there is from such family histories suggests 
that character traits, like intellect, are transmitted from parents to chil- 
dren, but that environmental influences have greater potency in de- 
termining the nature of their manifestations than in the case of 
intelligence. 

A promising source of information just beginning to be tapped is 
to be found in the studies of twins reared apart, which combines the 
biographical and the testing techniques. Several investigators, notably 
Newman, Freeman, and Holzinger (465) and Newman (464), have 
recorded observations of personality traits along with the measure- 
ment of intelligence. The inference to be drawn from their reports 
is that something is transmitted from parents to children that makes 
for personality resemblances in the absence of similar environments. 

Voelker (672) made a pioneer experimental attack upon the prob- 
lem of the origin of character traits. He attempted to answer two 
questions: “Can the level of character traits in the individual be raised 
by training?” and “Will training of a group of children in trustworthi- 
ness make the members of the group more alike or more different?” 
He measured the effects upon two troops of boy scouts of three months 
of training in the ideals of trustworthiness. Before the training period 
began he measured the trustworthiness of the group by means of a 
series of ingenious tests. The results of a retest at the end of the 
training period, after checking against similar measurement upon 
two control groups receiving no such training, furnished the data upon 
which the effects of the training were computed. He attributed to the 
training an increase of about 22 per cent in trustworthiness. The cor- 
relation between test and retest was higher in the control group than 
in the trained group. “This is evidence of the fact that the training 
took effect in the experimental groups, changing some individuals more 
than others and thus causing a general shifting in their rank in trust- 
worthiness.” Voelker found also that the least improvement occurred 
in those who made the best record in the first test, and the greatest 
improvement in those who made the poorest record in the first test. 
That is, there seemed to be a general “leveling up” in trustworthiness 
as a result of the training. This is in contrast to the usual finding in 
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regard to intellectual traits where training tends to increase rather 
than decrease differences. , 

To each of his questions Voelker gave a’ positive answer. Training 
did raise the level of trustworthiness, and the trained group was more 
alike at the end than at the beginning of training. His results, and 
particularly his statistical analyses, are open to criticism. However, his 
own conclusions, in distinction from the interpretations made of them 
by others, were fairly conservative. They allow the general statement 
of Allport to stand (page 327) and warrant supplementing it to the 
effect that training has a more pronounced effect upon character traits 
than upon intellect. 


DER GENERALITY Of A CHARACTER TRAIT 


When the applied psychologist gives up hope of isolating goodness 
or badness of character, he is ready to accept in the place of such a 
unitary entity a series of character traits. When he does so, he is faced 
at once with another most important but puzzling question. It is this: 
How unitary is a trait? Is trustworthiness characteristic of all the be- 
havior of the one who possesses it? Does the trait of kindliness mean 
that one may be expected to be kindly in all his contacts, or are trust- 
worthiness, kindliness, and other social qualities specific to given situa- 
tions, so much so that the name trait seems entirely inappropriate? 
Unfortunately there are both conflicting theories and conflicting ex- 
perimental evidence concerning the matter. Although it is not the 
primary purpose of this chapter to spin theories, it will be necessary to 
probe the question somewhat in order to establish some kind of 
working program for vocational adjustment. The unitariness of a trait 
is generally referred to as its “generality” or its “consistency.” The 
first term refers to the pervasiveness of the trait throughout the range 
of behavior and the second refers to the uniformity with which a person 
acts in a variety of situations. The former term will be adopted for our 
immediate purpose, and the latter will be reserved as a more appro- 
priate name for another important aspect of character, its stability. 

The current theories range from those supporting a maximum of 
generality to those holding a maximum of specificity (6) (248). Under- 
lying the controversy is the question of the origin of the traits, and also 
the question whether and to what extent character traits are habits or 
habit systems. The notion of extreme specificity stems from the writings 
of the educational psychologists in the first decade of the twentieth 
century, notably Thorndike, for whom all learning consisted in the 
formation of specific habits. Allport (6, 249) speaks of the specificity 


concept thus: 
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Young children could not learn cleanliness when taught as an abstract prin- 
ciple, but only definite habits of cleanliness, such as brushing the teeth, changing 
soiled clothing, or washing behind the ears. It may be laborious to instill habits 
one at a time, but only in this way can the child learn. From this educational 
dictum, the habit-psychologists found it easy to reach the conclusion that 
personality is composed of countless specific habits. 


EXPERIMENTAL EVIDENCE FOR GENERALITY 


The investigation of the trait of confidence by Trow (652) supported 
the concept of extreme specificity. He measured the degree of confidence 
of forty-two people in reacting to sixteen test situations. These forty- 
two persons were ranked in the order of their confidence separately 
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for each of sixteen tests. Thus the degree of confidence of any person 
in any given test may be expressed in terms of his standing in the 
group of people, and the variation or shifting of his confidence from 
one situation to another is to be inferred from the variety of relative 
positions that he occupied in the different tests. Table 43 shows the 
range of positions for each of the subjects in the sixteen tests, the maxi- 
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mal range being, of course, from 1 to 42. The average range of con- 
fidence for all subjects is over thirty positions or points. 


Any test of confidence, then, which does not cover a wide number of situa- 
tions is futile, as an indicator, and its predictions will as likely be wrong as 
right. The traits are not constants, but vary with the varying situations. 


Other investigators have found signs of some degree of generality. 
Thus Voelker (672), in the investigation previously described, found the 
average correlation between one of his tests and three others to be +.28, 
and the average correlation between three of the tests and the total score 
from all the tests to be +.48. Although these may seem low, they 
nevertheless indicate some degree of generality. Similarly Woodworth 
(715, 159) finds, in the data of Hartshorne and May, that the various 
tests of cheating in copying answers correlate --.70, and that the tests 
of the tendency to overstate one’s performance in various gymnasium 
feats correlate +.46. On the other hand, the relationship between 
these two kinds of opportunity to cheat is reflected in a correlation of 
only +.20. Hence the ability to predict cheating from one situation to 
another would seem to depend upon the degree of similarity between 
the two situations. 

The commonly used split-half method of measuring reliability of 
a test is in one sense a measure also of the generality of a trait. In 
this technique, score on one half of the test is correlated with score on 
the other half. (The halving may be done in different ways.) Deter- 
mined in this way, generality appears to be somewhat higher than the 
figures just given. Reliability measured by means of duplicate forms 
gives coefficients that tend to lie somewhere between those from the 
split-half technique and those derived from tests for similar functions. 


GENE RALITDVY=SPECIFICITY THEORIES 


From data such as these there has arisen the concept of habit systems 
or constellations, the unifying influence being the identity or partial 
identity among the situations to which reactions are made. This will be 
recognized as the concept of identical elements taken over directly 
from the theory of transfer of training into the field of character forma- 
tion, and seems to be the prevalent view from which current character- 
development programs are derived. 

Stagner (576, 130) describes the personality trait as a generalized 
habit thus: 


The trait may be considered as a response which has been generalized to 
cover a wide variety of situations. This view has been implied in some of our 
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previous discussions. It assumes that the learning process by which we acquire 
responses to social situations may be such that we respond to the unique quali- 
ties of a total situation, or to some element of the situation which is also 
present in other situations. If the latter be true, we may expect that many 
situations which are different except for this common element may still arouse 
similar behavior. If a child, for example, has numerous painful experiences 
involving the presence of other people, he may develop a generalized avoiding 
response to all occasions which bring him in contact with others. 

According to this view we should say that a trait of self-confidence was due 
to a habit of success which had become sufficiently generalized that the child 
approached all situations with an expectancy of victory. A trait of conservatism 
might be due to a number of experiences with strange conditions, in which the 
individual was doing things he had not previously attempted, so that he became 
habituated to avoid new or unusual situations and ideas. 


Allport (6) goes beyond the notion of trait as a generalized habit. 
It is, according to him, independent in function if not in origin from 
any specific habits, and may determine the course of behavior in an 
entirely new and unique situation. It is Allport’s contention that the 
specificity of traits such as trustworthiness is so only to superficial 
observation. A more thorough analysis, he says, will reveal consistency 
within the individual. Thus a boy, thoroughly trustworthy on all 
other occasions, suddenly .takes to stealing when goaded by his com- 
panions to do so. Although inconsistent or specific in the stealing 
reaction, he was entirely consistent in that he was acting in response 
to his major desire for admiration and social standing. “The less 
stable habits of honesty were destroyed by a stronger and more 
organized trait. The boy was consistent enough with himself, but his 
consistency did not happen to correspond to the social ideal.’ His 
specific untrustworthiness was traceable not to a trait that could be 
so named, but to a need for social standing. A similar discrepancy 
between inner urge and overt behavior is cited by Murphy (449, 870) 
who says: 


One’s enjoyment of games of chance may involve an interest in social gather- 
ings, a desire to escape from hard work, a desire to win prestige, or prestige 
and money together, and a great many other habitial interests. 


THE VOCATIONAL COUNSELOR’S CHOICE 


Just here a serious difficulty arises for the vocational psychologist 
who would measure character traits. He must measure behavior and 
look for reactions that will conform to social ideals, or even more spe- 
cifically, to business ideals. He searches for the candidate who will be 
trustworthy in spite of other conflicting or interfering tendencies. 
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The same might be said for all other character traits where practical 
measurement is called for, since one wishes to predict behavior rather 
than ideals within the personality. s 

However much one might favor the concept of the trait as an inde- 
pendent entity, practice would demand that he treat it as a collection of 
specific habits or as a generalized habit reaction to differing specific 
environments, at least until methods of selection and guidance can 
come to rest upon an analysis of the total personality. Having adopted 
this position in regard to the trait, its measurement would call for a 
test comprising an adequate sampling of all the situations in which the 
trait manifests itself. That test would be the best, other things being 
equal, that afforded the most adequate sampling. An adequate self- 
assertion test might have to sample reactions toward supervisors, 
equals, and inferiors; an honesty test should sample reactions where 
the stakes are small, medium, and large; a truthfulness test should 
measure everyday matters of little consequence, as well as the kind 
of crisis where a lie might save one’s job. Such is the trend in character- 
trait measurement, laborious as it is. Hartshorne and May employ 
a battery of tests for the single “trait” of trustworthiness that com- 
pares in magnitude with an intelligence test. Watson (681) finds a size- 
able battery necessary for the measurement of fairmindedness. Even 
the questionnaire type of test such as those measuring introversion- 
extroversion, and ascendance-submission, call for many and varied 
responses. The ideal character measure, moreover, would be one that 
determined not merely whether or not a person is honest, but how 
honest he is—how far through a graded series of provoking situations 
he can go without “breaking down,” or perhaps how trivial the situation 
must be before resistance “breaks down” (403). 


CONS 15. to NIC YS ORS CivA RA CTE RR AT TS 


The term consistency has been reserved to indicate the degree to 
which an individual will respond in a similar fashion to the same 
situation at different times. If one were interested in the “behavior” 
of a test rather than of a person or a group of persons, he would speak 
of reliability, and would be measuring it by the “repeat technique.” 
Reliability coefficients will, therefore, give some clue to the consistency 
of reaction on different occasions. 

Such data as are available show relationships whose size depends in 
part upon the exactness with which the test situation has been duplicated 
and upon the length of the time interval between testings. For example, 
the reliability, of the Bernreuter Questionnaire determined by retest is 
in the neighborhood of .85 for the various scorings and for short time 


334 PRINCIPLES OF APPLIED PSYCHOLOGY 


intervals. Stagner (576, 140) reports correlations as shown in Table 

44 for repeated tests after intervals of one year and of two years. 
Stagner (576, 147) also makes a comparison of the personality traits 

of 132 college students, as measured by means of tests, with their 


TABLE 44 


REPETITION OF BERNREUTER TEST AFTER LONG INTERVALS * 








Nervous Self- Fiske 
State Sufficiency 
USVEAE VO ON GASES sierenatoters ehetereratene tha 2 718 61 Bait) 
Qe VeCarsy 15) iCASES. ohio eee eae 67 38 54 


*R, Stagner, Psychology of Personality (New York, The McGraw-Hill Book Co., 1937), p. 140. 


personality traits as they recalled them from childhood. He recognizes, 
of course, the dangers inherent in such retrospective reports but feels 
justified in drawing the following conclusion concerning consistency in 
personality trends: 

The general implication of these results is obvious. Either the child inherits 
tendencies toward these personality traits (emotionality, self-esteem, shyness, 
seclusiveness) or he acquires them early in life. The adolescent who is emotion- 
ally sensitive has a childhood which was filled with more emotions than the 
average, or at least he feels that it was. In the same way, the college student 
who lacks self-confidence seems to have been that way for a long time. The se- 
clusive individual, too, seems to have been practising this habit for many years. 


Such amounts of consistency as these data show are looked upon 
as satisfactory and encouraging by those who work with them in the 
laboratory. There are at least three reasons why they should not be 
expected to be higher. First, the tests are not so good as they might be 
and on this account they may fail to measure the real tendency to 
respond in a uniform fashion. Improvements in the tests may, therefore, 
be expected to improve predictive power. Second, manifestations of 
character traits are, like all behavior, reactions to situations always 
complex and varying from time to time. To take the same test on two 
different occasions probably means that only the test material itself 
is identical on the two occasions. The examiner may be a different one, 
and the second day’s events may constitute an entirely different pattern 
of satisfying and annoying conditions from those of the first. And third, 
if character traits are habit systems, a certain amount of change in 
them should normally occur. One never ceases to learn and to form 
new habits, and this process is particularly rapid during the period 
when vocational counseling is most needed. Only in later years of 
life do one’s habit patterns become crystallized. 
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It will be noted that this third factor differs from the other two 
in that it signifies an actual change jn character, whereas the others 
represent errors in the true measurement of it. It will not be easy by 
means of tests to tease out the effect of the former and to determine its 
significance as an obstacle to prediction. 


OCCUPATIONAL CHARACTER PATTERNS 


The foregoing discussion has disclosed several serious difficulties 
in the way of character-trait measurements for practical vocational 
purposes. The most important of these are their susceptibility to 
change through training and the accumulation of experience; their 
dependence upon many environmental circumstances; and the special- 
ized nature of the character reactions. 

There are, in addition to these, all the difficulties and problems that 
have to be faced in the construction and standardization of any kind 
of test, such as making it valid, making it reliable, preparing equiva- 
lent forms, and so forth. All that has been said about the setting up 
of criterion groups for the validation of special ability tests is particu- 
larly pertinent here. The final recourse in the one case as in the other 
is to judgment and opinion. And it should be recalled that validation 
by the customary techniques calls for judgment of those very character- 
istics that are most intangible and least objective in their manifesta- 
tions and hence most difficult to estimate. 

The situation, however, is far from hopeless. When an amount of 
time and energy equivalent to that given to the standardization of in- 
tellectual measures shall have been spent on character measurement, 
practical vocational tests can be confidently expected. The uses to 
which they will be put need scarcely be mentioned. Everywhere they 
will supplement the tests of intelligence and special abilities. In the 
higher and more complex vocations where the intelligence tests are not 
diagnostic, although they are invaluable for establishing minimal 
levels, it may well be that character tests will disclose the traits that 
are significant for success. Downey, many years ago, described a few 
occupational requirements in terms of her own test as follows (145): 


The executive requires high speed of movement and decision, freedom from 
load, motor impulsion, reaction to contradiction and opposition, finality of judg- 
ment. Interest in detail and perseveration are not essential and perhaps are 
detrimental. 

The research man requires a high degree of perseveration, interest in detail, a 
slow and critical judgment with a tendency to revise decisions, lack of freedom 
from load, difficulty in shifting from one thing to another. Flight of time should 
not impress him unduly. 
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There is an extensive and growing literature concerning personality 
maladjustments in industry and business from which one may indirectly 
infer the requirements for successful adjustment. The studies of White- 
head (703) in industry and of Anderson (13) in business are excellent 
samples of this approach. These along with others are surveyed by 
Young (730). Many of the problems discussed by the last of these 
authors will receive attention in succeeding chapters of this book. 


FIGURE 71 
CHARACTER PATTERN OF AVERAGE AND GIFTED Boys * 


Mean 


Perseverance 
—--—— Gifted Boys 
1921-22 
Fondness for Group —— Gifted Boys 
1927-28 
Leadership sss ee ee Average Boys 
Popularity 


Desire to Excel 


Freedom from Vanity 


Sympathy, etc. 


Conscientiousness 


Desire to Know 


Originality 


Common Sense 





General Intelligence 


* From L. M. Terman, Genetic Studies of Genius (Stanford University, Calif., Stanford Universi 
Press, 1930), Vol. 3, p. 186. averstee 


The goal to aim at, although it is still remote, would seem to be 
some kind of occupational character pattern resembling the occupa- 
tional ability patterns that promise so much in this related field of 
measurement. In fact the occupational patterns reproduced in Figures 
69 and 70 have in them several personality components, namely, three 
Bernreuter Test scores. A more comprehensive pattern for purposes 
of illustration is given in Figure 71. It is adapted from one prepared 
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by Terman (607, Vol. III, 186) and shows the mean ratings by teach- 
ers for gifted boys in 1921-22 and again in 1927-28, also for a control 
group of average boys in 1921-22. The original ratings have been 
translated into the numbers from 13 (lowest) to 1 (highest), where 7 
is the mean rating. Several interesting points are disclosed in this chart. 
The gifted boys rank higher in every one of the 12 traits except Fond- 
ness for Groups and Popularity. The ratings on the majority of the 
traits are loweted after an interval of six years. And finally, there is 
the fact that the control. group, which is supposed to represent the 
average, lies above the midpoint, which is 7. The discrepancy is due 
to what Terman calls the “generosity factor” in rating, tending to 
place a person higher than his real position. 

The characteristics that were measured by Terman are not ultimate 
and irreducible units of mental organization. The goal to which refer- 
ence was made above is one in which such essential character traits 
should be established once for all, presumably by some factor-analysis 
technique or some form of personality analysis such as that of Murray 
(452). The amount of these essential traits needed for any occupation 
could be worked out, and individual patterns checked against these 
requirements. 

Allport (6, 402-404) has prepared and employed a psychograph 
or profile of personality traits that represents at least an approach to 
the ultimate pattern. He states, however, that his list of traits is tenta- 
tive and subject to change. It comprises: 


Ascendance—Submission Tact—Tactlessness 
Expansion—Reclusion Theoretical—Non-theoretical 
Persistence—Vacillation Economic—Non-economic 
Extroversion—lIntroversion Religious—Non-religious 
Self-objectification—Self-deception Political—Non-political 
Self-assurance—Self-distrust Broad emotions—Narrow emotions 
Gregariousness—Solitariness Strong emotions—Weak emotions 


Altruism—Self-seeking 


Allport makes another and a far more serious reservation in pre- 
senting his list of traits. It is that no personality can be accurately 
represented in a profile since it must necessarily fail to express the 
qualitative balance between two or more traits. Behavior, for him, is 
always a blend colored by all coexisting traits; it eludes the psycho- 
graph completely. This criticism of a character profile becomes an 
even more serious indictment of any single character-trait test, for it 
too would surely fail to reflect the blend of all coexisting traits. 

The vocational psychologist can, nevertheless, rely upon the empirical 
method used in the measurement of special capacities to derive practi- 
cal measuring devices for specific character traits. If he does not try to 
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predict too remote events, if he does not count too heavily upon the 
generality of a trait, and if he incorporates into his test a sufficiently 
large number of samples of the behavior trait, prediction can be made 
with a measurable degree of probability. If one wishes to know the 
trustworthiness of bank clerks, he will do well to test for trustworthi- 
ness in the banking situation; if he wants to know the honesty of 
children in school examinations he will do well to direct his tests to 
that end. In the meantime, research should be continued into the funda- 
mental character traits and their generality and stability in order to 
pave the way for more economical character-measuring tools. 


18 


Interests and Attitudes in Adjustment 


Analysis of vocational adjustment has yielded thus far the factors 
of general intelligence, special capacities or aptitudes, and what the 
author has chosen to call character traits. The significance of these 
has been discovered in the order named, and each in turn has occupied 
the focus of research interest. There are many indications from the 
field and from the laboratory that the inventory is still incomplete. 
Evolution in the world of work has been bringing more and more clearly 
into the open a changing interpretation of successful adjustment. Suc- 
cess can no longer be defined in terms of output of work or of financiai 
return ; some place must be given to enjoyment of work or satisfaction 
from it. This aspect of work is so important that a later chapter will be 
devoted to the discussion of it. But it may be stated here that adjust- 
ment on the basis of intelligence and of special capacities does not 
guarantee the presence of this newly discovered component. Placement 
of an individual according to character traits comes nearer to doing so, 
but even that does not tell the whole story. Laboratory investigations 
have brought to light such factors as motivations, attitudes, and pur- 
poses, and have demonstrated their potency in correct adjustment. 
Strong (588) has emphasized these factors in his contrast between 
aptitudes and attitudes, the latter term having about the same meaning 
as the term interest. 


A DEFINITION OF INTEREST 


It is not an easy task to furnish a definition of interest that shall at 
the same time conform to technical and scientific requirements and 
be applicable to the practical problems of vocational adjustment. The 
word itself had a long popular history before it was adopted for scien- 
tific usage, and, as in the case of the words intelligence and character, 
some confusion has arisen from the mixture of the scientific and the 
popular. The word is derived from the Latin inter (between) and esse 
(to be) and means “to be influenced by.” The Warren Dictionary of 
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Psychology defines it thus: “A feeling which accompanies special at- 
tention to some content; an attitude (readiness to react) * character- 
ized by focusing attention upon certain cognitive data.” This definition 
makes interest both a feeling and an attitude. Woodworth (710, 74) 
proposes a very similar two-fold definition: “From the introspective 
side, an interest is somewhat similar to an emotion; from the side 
of behavior, it is a drive towards activity of the capacity to which it 
is attached.” It is not difficult to perceive the relationship of the 
popular meaning to these more technical meanings. One is interested 
in what he likes, and he is interested in doing what he likes to do. 
Feelings, attitudes, and “liking to do” are the essentials of every 
definition of interest. Focusing attention upon the pleasant feelings 
or measuring them provides one kind of indicator of interest, and focus- 
ing attention upon preferred actions or measuring them gives another 
kind of indicator. Here one will find clues to the two most common 
techniques for measuring interest. A third measures the consequences 
of pleasant feelings or of preferred actions in the form of knowledge 
acquired, information accumulated, or skills attained where a suffi- 
ciently varied environment has made a range of choice possible. 


INTEREST AND KNOWLEDGE 


If being interested in something means liking it, the problem of inter- 
est measurement would seem to be a very simple one. It should merely 
be necessary to inquire whether one liked this, that, or the other 
occupation, recreation, book, or play, depending upon the purpose 
of the inquiry. The earliest procedures were just as simple as this. 
When Thorndike (620) measured the interest of students in their 
school subjects, he had them arrange these subjects in order of liking 
for them. He even measured the change of interests with age by calling 
for retrospective reports of early likes. It should be noted particularly 
that the students rated studies with which they were acquainted, that 
they either were taking at the time or had taken previously. Criticism 
of this early work on the ground that liking was confused with ability, 
and that past liking was confused with present liking need not be dealt 
with at the moment. 

The early prediction of interests for purposes of educational or voca- 
tional guidance by this simple technique required the expression of 
likes for occupations and the statement of relative degrees of prefer- 
ence. Thus, Poull (509) obtained the occupational and recreational 
choices of sixth-grade public-school children twice at an interval of 


* Parenthesis inserted by the author. 
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six months. The children were asked to express preferences among 
sixty-nine occupations such as those of the architect, author, electrician, 
judge, minister, and professor, and’ among 104 recreations such as 
aviation, gardening, opera, sculpture, and writing poetry. It will be 
obvious that the children could have only a most superficial acquaint- 
ance with these activities or no acquaintance at all. Any satisfactory 
basis in knowledge and information for an expression of like or dis- 
like must have been lacking. 

The method of direct expression of likes as a measure of interest 
fails in the absence of adequate knowledge, or experience. It is perti- 
nent to inquire, therefore, whether the requisite knowledge for the 
expression of likes and dislikes can be made available. Much effort 
has been expended during the last twenty-five years in the attempt 
to furnish information upon which expression of likes and dislikes 
might safely rest. The means of furnishing the adequate background 
of information might consist of talks on what it means to be a doctor, 
lawyer, or preacher such as are frequently given to college students who 
are expected to choose a major course of study. Or it might consist 
of a series of booklets, such as the “Careers Research Monographs.” * 
The book on Public School Administration contains the following ma- 
terial: 


What is Public School Administration?—History—The General Duties of 
the School Administrator—Attractive Features of the Work—Unattractive 
Features of the Work—Types of Positions (princrPAL: A Week with the Prin- 
cipal; SUPERINTENDENT: Relationship to the Board of Education; Selection of 
Personnel; Influence on Instructional Program; Supplies and Textbooks; Re- 
search; Finance; Public Relations; A Month with the Superintendent; A Typical 
Day)—Other Positions in Public-School Administration (THE SUPERVISOR: Sum- 
mary of a Year’s Work Done by a Supervisor)—Other Officers (BUSINESS 
MANAGER: State Departments of Education)—Getting a Start—Salaries—Ten- 
ure—Training (including a list of Graduate Courses for Administrators)— 
Personal Qualifications — Professional Associations — Periodicals — Suggested 


Readings. 


These booklets have been carefully prepared and widely circulated, 
being available in many town, public-school, and college libraries. It 
should be noted that each book attempts to describe a typical day’s 
work in addition to furnishing a variety of valuable information about 
wages, availability and distribution of jobs, opportunities for advance- 
ment, and so forth. 

A third means of imparting occupational information consists in 
sampling various jobs, as is very frequently done in vocational and 
trade schools. For instance, the Junior High School described by Pater- 


* Prepared by the Institute for Research, Chicago, Hlinois. 
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son (486) and associates provided ten weeks of experience in each 
of a series of shops for sheet-metal work, mechanical drawing, wood- 
work, printing, and electricity. The experience is intended to permit 
direct knowledge of the everyday duties of an occupation on the basis 
of which students can express their relative likes and preferences. 

All three of these methods are good so far as they go, but each is 
definitely limited in the range, completeness, and realism of the in- 
formation. All are most useful in the simpler occupations. It is obvious 
that actual trial could not be arranged in the professions, and that 
printed descriptions might fall far short of telling the whole story. But 
even in the simpler forms of mechanical work a few weeks of training 
set up much like school work might not reveal latent interest. 


THE TESTS OF INTEREST 


Since most of the characteristics of interest that will be discussed in 
this chapter are derived from the measurement of interest by one means 
or another, understanding of them will be facilitated by knowledge 
of the measuring techniques. As suggested above, interest tests can be 
classified into three groups, namely, those that measure likes, those 
that measure preferred actions, and those that measure the conse- 
quences of likes and preferences. 

1. Tests that measure likes and dislikes—The obstacles encountered 
in the attempt to guarantee adequate knowledge for the expression of 
likes, together with the urge to detect interests through them, has 
led to the application of testing techniques to the problem. The as- 
sumption underlying this approach seems to be that the salient char- 
acteristics of various occupations can be found by a kind of job 
analysis, and that one can express like or dislike for these characteristics 
without any acquaintance whatever with the job of which they are 
a component, or without knowing to what job they belong. The earliest 
trials (192) of this idea were concerned, fortunately, with the measure- 
ment of interest in the selling of insurance, and the first stages of 
standardization of the tests called for distinguishing interest in selling 
from interest in mechanical work. The most significant aspect of 
selling is contact with people of all sorts, and the most significant 
aspect of mechanical work is contact with inanimate objects. Freyd 
(189) (190) compiled a series of statements to some of which socially 
inclined people might react favorably, and to which non-socially 
minded people (mechanically minded) might not so react. A few of the 
statements and the responses called for are shown on the next page. 
When the statements were submitted to fifty-nine men, thirty of 
whom were studying for mechanical occupations and twenty-nine of 
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Draw a circle around one of the symbols 
after each of the items below: 


Fate mene eater a ee lo ? D 
Feeble people ......... L 2 D 
Nervous people ....... L iy D 
SKOUMEMIA” “Big 6S aomcaee L 2 D 
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whom were preparing for salesmanship, the two groups were clearly 
discriminated by their respective “like” and “dislike” scores. The 
distributions of the two groups on their scores in this “test” are shown 
in Figure 72. The base line represents like and dislike scores; plus 
signs meaning like, minus signs meaning dislike, and the zero being 


FIGURE 72 
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* From M. Freyd, ‘“The Measurement of Interests in Vocational Selection,” J. Person. Res., 1922, 1, 


the neutral area between the two. Each of the fifty-nine persons is 
indicated by an x on the chart. Thus the rudiments of the empirical 
method of testing came to be applied to the measurement of interest, 
namely the assembling of a series of “promising” items and a check 
of them against criterion groups. 

It is essentially this procedure that has been developed and ex- 
panded into the Strong Vocational Interest Tests, the best standardized 
and most widely used of all interest-measuring devices. The following 
statement by Strong (596) gives in a few words the justification for his 
test: 


Men engaged in a particular occupation have been found to have a charac- 
teristic pattern of likes and dislikes, which distinguish them from men following 
other professions. Scores on the Vocational Interest Blank are a measure of how 
nearly a man’s interests coincide with those of the average man successfully 
engaged in a certain occupation. 
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For the purposes of this test it is assumed that a man will be more effective 
in his vocational career if he is engaged in work that he likes than if he is 
forced to do a great many things that he dislikes. If he is given his own free 
will in the matter, it is apparent from surveys made at Stanford University that 
his general interest will, to a surprising extent, influence his choice of a career. 


The Interest Blank for men comprises 420 items for which one is 
required to express like, indifference, or dislike ; to state a preference for 
certain alternatives; or, in certain cases, to rate his present abilities 
and characteristics. Standards have been set up for thirty occupations, 
and one and the same blank is scored according to a specific scoring 
key for each of these. It should be noted that the criterion group in 
each case is a population of men “successfully engaged in a certain 
occupation,” ranging in number from 50 to 382. Two critical scores are 
established for each occupation. The first separates the 75 per cent of 
the criterion group making the highest score and called A, from the 
remaining low 25 per cent, called B. The second critical score separates 
from the B group those making scores so low (not more than the lowest 
2 per cent of the whole criterion group) as not to be often found in the 
occupation, “and if they are so engaged are either indifferent successes 
who will soon drop out or are carrying on the work in some more or 
less unusual manner.” These are called C. A rating of A means that 
the person has interests appropriate to the occupation; a rating of B 
leaves the question uncertain; and a rating of C means absence of the 
appropriate interests. 

As in the use of the critical score for prediction on the basis of 
intelligence and special-ability tests, the interest test is not intended 
to predict degrees of success within an occupation whose interest is indi- 
cated. However, Strong (595) (596, 14) has obtained data concerning 
the relationship between interest rating and amount of insurance sold 
as given in Table 45. The largest number of C individuals are found in 
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* From E. K. Strong, Manual for Vocational Interest Blank for Men (Stanford University, Cal., 
Stanford University Press, 1938), p. 14. 
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the lowest selling group and the largest number of A individuals are in 
the highest selling group. F 

The question naturally arises whether the likes and dislikes within 
the occupational groups are not acquired in the course of experience 
with the job, just as special abilities may have been acquired in the 
course of trade training and experience. The most straightforward 
way to neutralize this probability would be to give the tests previous 
to training and then follow the cases through to ultimate success or 
failure. Strong has embarked upon such a long-term program but, until 
his research is completed, trained groups must continue to form the 
criterion populations. 

The most important point about this like-dislike type of test is that 
it seems to avoid the necessity of direct job knowledge since the content 
of the test items bears no resemblance to specific occupations. 

2. Tests that measure preference in terms of action—The best illus- 
tration of this method, which has been relatively little used, is the 
study by Nixon (467), who was concerned primarily with the attention 
and interest value of advertisements. He measured the direction in 
which the eyes were turned when two objects were exposed within the 
field of view, and the proportion of a fixed exposure time spent looking 
at the one or the other object. Not only the assumptions on which the 
technique was based, but also his findings suggest that he was dealing 
with a direct and immediate symptom of interest. He assumed that the 
eye will turn toward and linger upon what is liked, and he found that 
his observers were interested in pictures, in color, in suggested action, 
in food, in women and children, rather than in large space, complex 
layout, border arrangements, or kinds of lettering. Concerning the in- 
terest value that comes from pictures of people, he says: 


By every one of our measures, with each group of advertisements used and 
with every group of subjects, we find a marked superiority shown by groups of 
advertisements having pictures of people. This superiority is so great that this 
factor deserves to be considered as one of the most important in any study of 
attention and interest in advertisements. 


The potency of interest in people to determine direction of atten- 
tion suggests the possibility of detecting in this way the differences 
between interest in people and interest in things, which seems to play a 
part in occupational preferences. The technique might be used to 
detect still other interest trends. 

The Distraction Test of Burtt (72), although not so immediate a test 
of action as the one just described, nevertheless measures the imme- 
diate consequences of the direction of attention. It was essentially a 
test of the distracting power of ideas in which one is assumed to be 
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interested. The task set for the individual consisted in checking as rap- 
idly as possible a number of meaningless words which were scattered 
at random through a paragraph of “interesting” material. The distract- 
ing power of the “interesting” material was calculated from the differ- 
ence between the speed of checking through such a passage and 
through a “non-interesting” one. The greater the delay caused by the 
“interesting” material the greater the interest. It would be only neces- 
sary to choose passages representing different occupations in order to 
make a proper diagnosis. The test yielded correlations between known 
interest and interest shown by the test of +.25 to +.30, when the 
factor of ability was ruled out. Although this correlation is too low to 
be of service, the distracting power of interest is a genuine phenomenon 
and may furnish the nucleus for a useful type of test. The method 
seems promising enough to warrant a more thorough trial than it has 
received and with a more satisfactory criterion group. 

3. Tests that measure the indirect consequences of interest in the 
form of associations established, information acquired, and skills at- 
tained—The Free Association Test of Wyman (728) measures the 
relative readiness of various associative connections to function, the as- 
sumption being that this readiness is a function of interest. The 
test was devised and used by Wyman and Terman not for vocational 
prognosis but for classification of gifted children according to their in- 
tellectual interests, social interests, and activity interests. A list of 
120 stimulus words was selected, each one of which was “equally 
adapted to provoke responses due to the three interests.” For instance, 
one of the stimulus words, gem, might have and in fact did, arouse the 
response ruby, razor, and exercise, the first attributed to intellectual, 
the second to social, and the third to activity interests. From the 120 
words two equivalent lists of sixty each were selected. Standardized 
scoring was derived from criterion groups of children judged by their 
teachers to have predominantly one or the other type of interest. 
The three responses to gem mentioned above received the following 
scoring values based on the frequency of response in the three criterion 
groups: 


Ruby Razor Exercise 
Intellectual interest...... 20 3 3 
Socialinterest i: wwence. vs ll 9 9 
Activity interest ........ 15 6 12 


The reliability coefficients of the scores for twelve-year-old girls 
and boys was about +-.85. The validity determined by checking against 
teachers’ ratings of the children’s interests was for intellectual interest 
+-.65, for social interest --.50, and for activity interest +-.31. The first 
two compare favorably in validity with tests of intellectual and special 


INTERESTS IN ADJUSTMENT 347 


ability. The third is not so high. All are high enough to justify the use 
to which the test was put by its author, and to suggest the possible 
utility of a similar technique in vocational interest predictions. 

Cantril (80) has found that interests determine the speed with 
which controlled association reactions occur. Using the six categories of 
aesthetic, economic, political, theoretical, religious, and social instead 
of the three used by Wyman, he found a positive correlation between 
the presence of.the interest and the speed of association. The coefficients 
varied in size from +.104 (social) to +.855 (aesthetic). 

McHale’s (417) Vocational Interest Test for College Women illus- 
trates the use of information as an indicator of interest. The assump- 
tion underlying such tests is that interest determines in part what 
will be learned, what will be retained, and what will be recalled so 
that, other influences being equalized, differences in information will 
signify differences in interest. The test comprised multiple choice ques- 
tions from the fields of law (thirty-three), business (thirty-five), medi- 
cine (thirty-eight), homemaking (sixty-nine), agriculture (thirty-nine), 
and education (thirty-two). The main source of error in information 
tests resides in the fact that interest is only one of the determiners of 
available information, and that ability rather than information may be 
measured by them. The very puzzling question of the relation between 
interest and ability comes to the fore here, but its discussion will be 
postponed to a later page. It is sufficient to note that neither this type 
of test nor any other that shows any promise as a measure of interest 
should be discarded without a thorough trial. 

No skill-measure of interest need be described in detail. Such tests 
presuppose that one who is interested in a field of activity will be more 
likely to show skill in it without specific training than one who is not 
so trained. A boy with mechanical interests could be expected to know 
how to handle tools from seeing others handle them, to be able to do 
odd mechanical jobs and to tinker around the house from observing 
the handy man at work. The writer knows of no performance tests 
specifically designed for the purpose of measuring interest, neither does 
he know why one should not be attempted, with adequate precautions 
against confusing ability with interest. 


THE ORIGIN OF INTERESTS 


Adjustment on the basis of interest implies a certain minimum of 
stability, permanence, or at least some continuity of trend over a period 
of time. Purely evanescent interests will not suffice for prognosis. Can 
one in any sense call interests native, or find a native core or predispo- 
sition of some sort upon which stability might be indicated? There is 
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much evidence of the anecdotal sort showing that occupational inter- 
ests, or at least occupations, run in families, and the same may be said 
for hobbies. Careful statistical surveys such as those of Cattell (97) 
and Brimhall (60) help to tease out, to a certain extent, the influence 
of environmental from hereditary influences, leaving certainly a 
smaller proportion of influence to innate factors than anecdote would 
lead one to expect, but not eliminating them entirely. The study of the 
interests of forty-three identical and seventy-seven non-identical twins 
by Carter (89) increases the presumption of a hereditary factor of some 
sort underlying interest. His twin pairs of junior-high-school age or 
older were scored on the Strong Vocational Interest Blank for interest in 
twenty-three different occupations. The average coefficient of correlation 
for the fraternal twins was --.28, and for the identical twins it was +.50. 
After allowing for the effect of similar environmental influences upon 
twins and a possibly even greater similarity for identical twins, Carter 
expresses the opinion that “the greater similarity of environment is 
a far less important fact than the greater similarity of heredity.” 

One other sort of evidence may be mentioned that comes from Ter- 
man’s investigation of gifted children. He studied the intensity of 
interest in the opposite sex on the part of boys and girls of different 
ages, and recorded a sudden and striking increase of boys’ interest in 
girls at age thirteen to fourteen years. This change coincided with the 
onset of puberty and Terman attributed it to a hormonal influence. 
This, in turn, is attributed to the maturing of an organic mechanism 
that occurs independently of experience. A similar sudden change did 
not, however, appear in the interest of girls. Woodworth (715, 188) 
corroborates the observations of Terman as follows: 


We know from studies already made that play groups in early adolescence 
show a rather sudden shift of interest to dancing and other forms of com- 
panionship between the sexes—a shift that occurs about two years earlier in girls 
than in boys, in conformity with the earlier puberty of girls, and that seems 
therefore to depend on physiological factors. 


If it be granted that there is some innate determiner of interest of 
the sort just discussed, there is still the necessity of accounting for the 
host of actual and, it may be, more superficial interests displayed 
by people in the course of their lives. One might inquire, for instance, 
how the shifting interests of the boy described by Fryer can be ex- 
plained (see page 352). He provides a partial answer in terms of influ- 
ential personalities. The boy looked up to his older brother from the 
time he was very young and was stimulated by him toward a systematic 
education. Later a college president stirred interest in the classics, a 
college professor aroused his interest in biology, and another professor, 
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together with the older brother, interested him in sociology. Here, then, 
is a powerful factor in the flowering of interest in the form of sugges- 
tion or prestige. It will doubtless be cited by the layman more fre- 
quently than any other cause of the choice of an occupation. 

There is also the influence of mere force of habit and the impetus 
of a skill in generating interests. Here one comes upon Woodworth’s 
(710) concept of a “mechanism becoming a drive,” expressed so clearly 
in the following statement by Allport (6, 201): 


Over and over again it has been demonstrated that the skill learned for some 
external reason, turns into an interest, and is self-propelling, even though the 
original reason for pursuing it has been lost. A student who at first undertakes 
a field of study in college because it is prescribed, because it pleases his 
parents, or because it comes at a convenient hour, often ends by finding himself 
absorbed, perhaps for life, in the subject itself. He is not happy without it. 


Suggestion, habit, and skill are only a few of the many factors deter- 
mining the multitudinous play of interests over the period of a life- 
time. Some of the influences are so fleeting and the interests that are 
generated so temporary that listing them would contribute nothing to 
a program of prediction. It should be noted, however, that there need be 
no conflict between the concept of native determiners of interests, 
fundamental drives, or motives and the more accidental and changing 
forces of habit, suggestion, and the like. All may and do contribute to 
the total pattern of an individual’s interests. 


RELTATIONSHIP BETWEEN INTEREST AND ABILITY 


The search for a relationship between interest and ability inspired 
some of the earliest studies of interest. Aside from the great theoretical 
significance of such a relationship, there was the hope that interest, 
still unmeasured, might be inferred from the presence of ability. At 
a later date, when interest itself began to succumb to measurement, 
there was the reverse hope that abilities, having been found so very 
difficult to measure, might be inferred from the presence of interests. 
Today, when both aspects of behavior are being actively measured, 
little effort is being directed to determining relationships. 

General considerations of mental organization would lead one to 
expect a positive relationship. To quote from Woodworth (710, 74): 


As a matter of fact human interests keep pace with human capacities. Almost 
always, where a child displays talent, he also displays interest.... Along with 
capacity for music goes the musical interest; along with the capacity for han- 
dling numerical relations goes an interest in numbers; along with the capacity 
for mechanical devices goes the interest in mechanics; along with the capacity 
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for language goes the interest in learning to speak; and so on through the list 
of capacities, both those that are generally present in all men and those that 
are strong only in the exceptional individual. 


The experimental studies of this relationship have tended on the 
whole to confirm this view. Thorndike (620) (630) found a relationship 
between one’s opinion of his relative ability and his opinion of his 
relative interest in his studies in elementary school, in high school, and 
in college as indicated by a coefficient of correlation of +.89. Further- 
more, he found a correlation of +.66 between elermentary-school in- 
terests and ability in college work, suggesting the possibility at least of 
predicting ability in special lines of college work from interest in 
similar work of earlier years. Bridges and Dollinger (58) measured the 
relation between interest in college courses evaluated subjectively by 
ranking of courses, and grades made in these courses by 500 students. 
The correlation that they obtained was quite low, namely +.22, and led 
them to conclude that “‘a person’s relative interests are an extraordinarily 
inaccurate symptom of his relative abilities.” After an examination and 
reinterpretation of the data on which these conclusions rested, Thorn- 
dike (618) reported that, if certain errors were allowed for, the coeffi- 
cient of correlation would rise from +.22 to about +-.70, making these 
results comparable with his own, and giving a reasonable basis for pre- 
diction. Little has come from the pure laboratory studies (244) of 
this problem, mainly because of the difficulty of engendering any con- 
siderable range of interest in the laboratory tasks. 

Fryer (191) (194) (195) obtained evidence concerning the degree to 
which the intelligence of the worker is suited to his work and also the 
degree to which this relationship would change if the worker were to 
shift to that occupation in which he expressed the most interest. He 
measured the intelligence of persons desiring a change of occupation, 
and checked this intelligence score against the distribution of intelli- 
gence within the occupation engaged in at the time, and also against 
the distribution for the occupation desired. He found that 53 per cent 
of his cases were maladjusted through having more intelligence than 
their jobs required and 7 per cent through having less, making a total 
maladjustment of 60 per cent. If now the desired jobs are considered 
instead of the jobs actually held, the maladjustment in the direction 
of too much intelligence drops to 36 per cent, and in the direction of too 
little intelligence rises to 15 per cent, making a total maladjustment of 
51 per cent. The author rightly attaches no particular importance to the 
difference between these two totals, but points out the large size of the 
discrepancy in both cases. It is interesting to observe that to adopt 
the desired occupation would increase the number of cases of insuffi- 
cient intelligence. This is, doubtless, merely the result of the desire to 
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better one’s position rather than the result of a tendency to overrate 
capacity. , 

It is not an easy matter to extract the effect of interest from the other 
factors influencing the choice of occupation in this study. It is not known, 
for instance, to what extent any individual was in the occupation to 
which pure interest would have directed him, nor is it known whether 
interest in the desired occupation was anything more than a wish to 
make more money, to have shorter hours of work, or just to make a 
change. It is not such superficial interests as these that are assumed 
to be related to capacities. 

The time is ripe to attack the problem of the correlation between 
interest and ability in a serious manner with the best available instru- 
ments for measuring each, with well-controlled conditions, and with 
groups of subjects large enough to engender confidence in the results. 
‘Until such time, one can assume a positive correlation, slight though it 
may be, on the basis of the expectation that in the-long run desirable 
qualities tend to be positively correlated. 


FUNDAMENTAL INTERESTS 


The vocational psychologist is faced with the task of arriving at 
some feasible program of interest measurement, both for the purpose 
of predicting interests themselves and also of predicting probable occu- 
pational success from interests. Must he attempt to devise a test for 
every occupational interest no matter how specific it may be? Strong 
has already derived on his Vocational Interest Blank scores for thirty- 
two different occupations, but there are thousands of other kinds of 
work that could make an equally strong claim for consideration. The 
situation in regard to interest, however, is no worse and no better than 
it has been shown to be in the case of special abilities and character traits. 
There are thousands of special abilities and numberless special character 
traits. The effort that is being made in these last two fields to discover 
essential units or components in the total complex, and the significance 
of the findings for vocational psychology, have been reported in the two 
preceding chapters. A similar approach to the interest problem offers 
promising possibilities, and is being actively cultivated at present by 
several investigators. 

The search for something innate in the pattern of interests has al- 
ready suggested that some distinction be made between superficial and 
fundamental interests. No matter how strongly one believed in the 
innateness of interest, he would not argue for the presence of any 
determiner guiding a person to be a vacuum cleaner salesman or a bond 
salesman or an insurance salesman. These occupations are accidents 
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of our own specific culture and all three may conceivably disappear 
within a generation or two. What then are the really fundamental 
interests which tests of the sort above mentioned should attempt to 
measure? Some hint in this regard comes from the well-recognized dis- 
tinction between interests in people and interests in things which 
are thought to be innate. But sharper evidence comes from a study 
of the trends of interests within individuals. Fryer (192, 5-14, 366-419) 
supplies a series of interest autobiographies which will repay careful 
study. He mentions the case of one individual who at an early age 
had pronounced mechanical interests, shown toward locks, guns, auto- 
mobiles, and motorcycles, and who later took a course in mechanical 
engineering. This was followed by a period in which sports were the 
main interest, along with exploring, hunting, cycling, and traveling. 
There followed upon this an interest in music in the form of violin 
playing. Then an urge to help the world and to be of service to humanity 
seemed the dominant interest. This was succeeded at the age of thirty 
by a strong scientific interest in biology and social science, and this, 
in turn, was followed by an interest in linguistics and literature. Finally, 
committed to college teaching as a profession, he shifted from history 
to economic history and finally to economics. Fryer sees in this varie- 
gated pattern of interests one single and unitary drive for social recog- 
nition. The means chosen to attain such recognition comprised the 
superficial interests and were the consequences of many and fleeting 
environmental influences. 

If one were to follow the clue provided by Fryer, he might finally 
arrive at the list of instincts of McDougall (409) as the bases of inter- 
ests. Or if one ‘were to lean toward psychoanalysis, he could find the 
foundation of all interests in hunger and love, the interests themselves 
being the consequences of the process of sublimation. 


INTEREST INVENTORIES 


A list of fundamental interests derived from an inventory of instincts 
or motives would vary according to the school to which the author 
belonged. The Allport-Vernon scale for the “Study of Values” (84) 
(667) is an interest test that is based upon the six fundamental value 
experiences of Spranger. They are the political, the economic, the 
aesthetic, the social, the theoretical, and the religious. Brainard (57) 
(192, 34-38) constructed an interest inventory for high-school and 
college students that comprises a series of twenty groups of activities 
each illustrated by five specific instances. The activity groups were 
set up from an observational analysis of behavior. Although the inven- 
tory aims at complete coverage of interests, it apparently does not 
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presume to represent a pattern of irreducible and fundamental interests. 
It will serve as a sample of a rather common type of catalogue. His 
list of twenty groups is: i 


Physical. Likes to do work involving bodily exertion. 
Mechanical. Likes to construct or repair machinery. 

Outdoor. Enjoys outdoor life. 

Vocal Expression. Likes to talk to people, to argue or explain. 
Drawing. Has. interest in accurate reproduction of objects. 
Leadership. Prefers to lead rather than to follow. 

Social. Enjoys group activities, prefers not to work alone. 
Order. Wants to have materials arranged systematically. 

9. Literary. Has desire to express ideas in written articles. 

10. Mathematics. Enjoys working with figures and symbols. 

11. Aesthetic. Is appreciative of beauty and art. 

12. Scientific. Interested in physical phenomena. 

13. Fine Manual. Likes to use fingers in making adjustments. 

14. Commercial. Likes to deal with people in business. 

15. Skilled Manual. Likes to use hands. 

16. Music. Enjoys all forms of musical expression and appreciation. 
17. Study. Likes to dig into a subject and know all about it. 

18. Experiment. Enjoys trying things and watching results. 

19. Observation. Is interested in the way people or things act. 

20. Creative Imagination. Pictures everything vividly in the mind. 


PI AARON 


Numerous simpler and broader lists have been proposed such as 
Terman’s (607, Vol. I, 455-483) three types of interest used in the 
analysis of gifted children—intellectual, social, and activity interests— 
and the classification proposed for vocational purposes by Davies (127) 
comprising intellectual, practical, and social interests. None of these 
is entirely suitable for a vocational analysis of interest. 


FACTOR ANALYSIS OF INTERESTS 


From the standpoint of both theory and practice the application of 
factor analysis to the problem of fundamental interests seems most 
promising. Furthermore, it could provide the basis for interest patterns 
comparable to the ability and character-trait patterns elsewhere looked 
upon with favor. Thurstone (640) (641) has worked over the inter- 
correlations among the interests of eighteen different occupational 
groups, as measured by the Strong Interest Blank, and has discovered 
that all of these interests are reducible to four independent interest 
factors as follows: interest in science, interest in language, interest in 
people, and interest in business. It is possible from his findings to 
give the relative influence or weight or loading of each of these four 
factors in any occupation. This means that the factor-analysis tech- 
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nique will furnish interest patterns for any of the Strong occupational 
groups. These are shown in Table 46. The first column gives the 
occupational name, and the next four columns give the weight or load- 
ing for science, language, people, and business respectively. Those 
values have' a maximal range from — 1.0 through zero to + 1.0, 
zero meaning absence of either like or dislike for a given factor in the 
occupation. The relative size will show the influence of the factor either 


TABLE 46 


RELATIVE INFLUENCE OF INTEREST FACTORS IN OCCUPATIONAL INTEREST * 














I II II IV cia 

Occupation Science Lan- People | Business ports 

Benak Loadings 
Aclvertisin e mmemmiem renienrer ceria — Ag +.66 a “pie 76 
EAD By iersta ovtaveterenc cartier wtarehe cnet +.45 =—-./0 =—1§ Ak 82 
Certified public accountant .... a1 04. avs .00 =56 42 
Chemistry mney tri sa sceicey +.98 —= 21 Sule +.06 1.03 
Hingineerimeay ace ae cei ae eee te +.84 en eae a alt 91 
aw ptrecleicacic om Getto Meare sok = 20 +.77 12 +.44 85 
Ministry: Saeiennosh rene uaeeies +.09 +-.51 = .02 —=30 .74 
TRINA “S5acuoadododaceswe sei +.47 — .04 — 25 89 
Leaching hyeA.aeeee tate ees “ine 0 +.15 +.68 == 32 .66 
Icifemnstiran Come e merece — 82 —=.02 = ees +.45 .95 
FAT CHILE CCUTC MME Seen eR Trees + .83 +.26 +.16 +.05 .78 
WEI @rApacecre tanvaecttecs meta rte —= 26 .00 +.90 — 37 1.00 
Acricultlire mma te srt eeiieine aval — 54 =O) +.18 83 
Purchasinewar enti ase enintee de 05 <i 79 saan! +.44 82 
outnalisimeacecme serie tetera ah +.84 —28 Sees 87 
Personnels soe: wate te ae eee 23130 == 26 + .66 —,19 63 
Realvestatemne co. ecm smite: —.76 —.07 —=06 +.58 92 
Medicines ga aueanics ctvainee aman Scr all + 33 —.26 —.09 69 


* Adapted from L. L. Thurstone, “A Multiple Factor Study of Vocational Interests,’’ Person. J., 
1931-32, 10, 201. 


in the positive or negative direction according to sign. Thus engineer- 
ing is characterized by strong scientific interest, law by strong lan- 
guage interest, teaching by a strong interest in people, and real estate 
by a strong interest in business. The last column in the table indi- 
cates the degree to which the four factors account for the total interest 
in the profession. The maximal value is 1.0, hence it appears that 
whereas chemical interest is fully accounted for by these four factors, 
interest in certified public accountancy must have one or more other 
interest factors not identified in this analysis. 

It should be observed that whereas the factor weights are determined 
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by statistical analysis, the identification of the four factors comes 
from an inspection of occupations and the weights assigned to them. 
The names which Thurstone has adopted conform with logic and com- 
mon sense. This type of analysis makes it possible to define individual 
as well as occupational patterns, so that individual interest patterns 
can be fitted to occupational interest patterns for purposes of pre- 
diction. F 

Strong (591) has applied the Thurstone technique to twenty-four of his 
occupations with results which conform fairly closely with Thurstone’s 
analysis of eighteen occupations. He finds evidence for a fifth pos- 
sible interest factor, and suggests rightly that still other factors might 
be disclosed if a larger number of occupations were to be subjected to 
analysis. Strong makes use of his own and Thurstone’s data to classify 
occupations into seven groups according to similarity of interests. When 
such groupings have been well established, it should be possible to 
classify an individual into one of the seven groups with little time and 
expense compared to the finer analysis in use at present. 


DEVELOPMENT OF INTERESTS WITH AGE 


Evidence of several sorts has already been presented that bears upon 
the matter of changes in interest as one grows older, becomes more 
mature, and accumulates experience. In so far as interests rest upon an 
innate foundation, there should be something stable about them. Even 
then certain ones might be expected to vary and perhaps even to come 
and go, as sex interest does, since the glandular functions with which 
they are correlated wax and wane. Interests could also be expected 
to change because any given innate determiner might have various 
modes of expression at different stages in a life history. Interest in 
social recognition that makes the young child want to be a policeman 
might make the adult want to be governor of his state. The depend- 
ence of interests upon the acquisition of habits and skills would lead 
to the expectation of some change in interest patterns with age. And, 
finally, to the extent to which valid expression of vocational interest 
depends upon vocational information, there should be a shift in the 
pattern of interests with increase in knowledge. 

Such researches as there have been upon this question bear out 
these expectations. Differences in findings from one experiment to an- 
other can be explained on the basis of differences in the populations 
tested, in the methods employed, and in the interests sought for. 
Lehman and Witty (372) tabulated the interests of 7,000 school chil- 
dren, ranging in age from eight and one-half to eighteen and one-half 
years of age, who were asked to check their preference on a list of 200 
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occupations. Table 47 shows the frequency of interest in the occupation 
of cowboy for age groups eight and one-half to eighteen and one-half 
years. For boys, the frequency fell from 64 per cent at the earliest 
age to 4 per cent at the latest age. Other occupations showed extensive 
shifting though not so great as that of cowboy. Most of the other 
studies made previous to this one, and which are reviewed by Lehman 
and Witty, traced interest changes within the same individual, but 


TABLE 47 


CHANGE IN CowsBoy INTEREST WITH AGE * 
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180 Seer 57 4 36 0 





* Adapted from H. C. Lehman and P. A. Witty, ‘“‘The Constancy of Vocational Interests,’ Person. 
J., 1929, 8, 259. 


over periods ranging only from six months to several years, too short 
a time to afford evidence for vocational prediction. However, the 
majority of these, among them the work of Poull (509) and Franklin 
(178) emphasize the permanence of interests over the periods studied. 
Thorndike’s (620) (630) research on permanence of interests, com- 
prising a comparison of current interests with retrospective reports 
of interests at earlier periods, showed a surprising degree of perma- 
nence. In one set of comparisons the average correlation between ele- 
mentary and high-school interest was +-.85, between elementary school 
and college -+.66, and between high school and college +-.79. Critics 
have tended to minimize these relationships on the ground of possible 
confusion between memories for various life periods and of the narrow 
range of choice of interests which was limited to the subjects studied in 
school. 

The more recent evidence is derived from the use of standardized 
interest tests (590) and concerns the range of ages that are most vital 
for vocational adjustment. Strong (597) compared the occupational- 
interest scores of 223 persons tested when they were college seniors 
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-and again five years later. He obtained a correlation coefficient for 
each of twenty-three different occupations. These coefficients vary 
from +.59 to +.84 and average +.75. When corrected for attenua- 
tion, this average rises to +.84. Strong thus discloses a surprising con- 
stancy of interests among college graduates in the five-year period 
from twenty-two to twenty-seven years of age. 

Strong (594) fails to find the same level of stability during the years 
from the age of fifteen to that of twenty-five, a critical period, indeed, 
since within its limits most vocational careers are chosen. He says: 

It now appears that there is a noticeable change in interests during the decade 
from fifteen to twenty-five years. There is about the same amount of change 
between fifteen and twenty years as between twenty and fifty-five years; there 


is also about the same amount of change between twenty and thirty years as 
between thirty and fifty-five years. 


He (597) attributes the interest vacillation during this period to 


.. the development during later adolescence of interests which are seemingly 
largely sublimations of the parental instinct. Although there are these changes, 
nevertheless interest patterns are really surprisingly stable from fifteen years of 
age on. 


What this statement means is that although compared with the 
change during the years of maturity the changes from fifteen to twenty- 
five are large, the latter 
are really small because 
the later years are so very 
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presses the degree to 

which the pattern of occupational interests at any age . approximates 
the pattern of successful men of fifty-five years of age representing 
“as wide a variety of occupational interests as possible.” It is not 
feasible to describe here the technique by which the maturity score is 
derived, but inspection of the smoothed curve in Figure 73 will give 
some notion of the changes in this score that accompany changes in 
information, experience, and outlook on life as age increases. The 
maturity scale is shown on the left. It varies from — 100 through zero 


358 PRIN CUPL SO Fe AP Pile De PiSaysC EnOW OIC 


to -- 150. The portion of the curve below zero, which lies in the neigh- 
borhood of eighteen years, indicates a trend toward dislike of what is 
liked at fifty-five years, zero means neither like nor dislike, and plus 
means trend toward similarity in likes. 

What is, perhaps, the most promising note in the trend of interest 
measurement comes from the discovery reported earlier that occupa- 
tions can be grouped into a few classes on the basis of similarity of 
interests, whereby Strong can say (594, 90): 


Apparently the fifteen-year-old boy has to a large degree the fundamental 
interests characteristic of most occupations, except those related to ministers, 
school men, city school superintendents, Y.M.C.A. secretaries, personnel mana- 
gers, and to a lesser degree psychologists, certified public accountants, journalists, 
and lawyers. 


It seems probable that all persons fifteen years of age or older can 
some day be assigned to one of four or five interest categories, and 
that such classification will show a high degree of stability from fifteen 
years to old age. 
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Adjustment of the Individual at Work 


The problems of adjustment have not all been solved when the indi- 
vidual has been guided into or selected for some specific vocation, no 
matter how faithfully his general capacity, his special aptitudes, his 
personal characteristics, and his interests have been gauged. He must be 
adjusted within his work, to his surroundings, his fellow workers, his 
supervisors, his tools and materials. Traditionally such matters as these 
comprise industrial psychology. 


THE GOAL OF ADJUSTMENT 


It is necessary at the outset of any discussion of adjustment in 
work to define the goal of such adjustment. What does it mean to be 
adjusted? Although it might possibly have been acceptable a genera- 
tion ago to reply that it meant getting work done or getting the most 
work done, no psychologist today would accept such a simple interpre- 
tation of the problem. Perhaps a final answer can only evolve out of 
the growth of a social philosophy. 

Doob (143) has shown clearly and dramatically how difficult and 
treacherous is the course that will have to be traversed in planning 
an adequate adjustment for the individual and for society. But, in 
the meantime, the applied psychologist can detect trends and erect 
tentative goals in accordance with them. One such ultimate goal was 
cited on page 2 wherein, according to Kelley, “We seek a mode of 
individual functioning which gives the dual return of satisfaction and 
welfare to the individual and goods and attitudes of value to society.” 
More narrowly, the vocational counselor (571) defines his goal as 
leading to successful living which “is achieved by those who live at 
the optimum of their potentialities—but with a minimum of emotional 
or mental ‘load.’” Both statements imply the desirability of increasing 
the dignity, the integrity, and the satisfaction of the individual while 
he produces goods useful to society. 

The one fact that stands out most conspicuously in the midst of 
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our rapidly changing social and industrial structure is just this increas- 
ing emphasis upon the welfare of the individual. The applied psycholo- 
gist occupies a strategic position in this whole development since he is 
trained to attack the problem of adjustment in the light of a knowledge 
of individuality and individual differences. As an observer of the indus- 
trial scene he sees many conflicts in trends, shifts in attitudes, and in- 
compatibilities within programs as one or another of the goals of 
adjustment receives more or less emphasis. Thus in a discussion of 
industrial conflict (247, 16) one reads: 


The presupposition that industry should be run for profit conflicts with the 
assumption that industrial development should be planned for the well-being 
of the worker; the traditional goal of smooth administration may conflict with 
the assumption that management has responsibilities for the health, content, 
and security of workers; the assumption that production should be as efficient 
as possible may conflict with the theory that machines should serve man’s 
needs and that if increasing efficiency in production means fewer jobs and pro- 
longed unemployment, then that type of efficiency must be changed or used as 
an instrument in a different social context. 


However difficult it may be, an attempt must be made to put to- 
gether into one pattern of adjustment all of the components, each in 
its proper place and with the relative emphasis which it deserves. The 
pattern cannot be a fixed and final one but will be subject to modifica- 
tion as enlightenment grows. A trend in the direction of the proper 
ultimate goal is as much as can be hoped for. 


CONCEPTS OR EP EG re IN Gy 


It is the purpose of this chapter to examine in the light of psycho- 
logical knowledge the current concepts of efficiency, to appraise them 
from the psychological point of view, and to propose a definition that 
shall be psychologically acceptable. A formal definition is as follows 
(153; 4) 


Efficiency is the property of producing results in excess of expenditures. ... 
The degree of efficiency of a process is the ratio of the available result of the 
process to the expenditure. 


A simple means of defining the efficiency of an operation, of an indus- 
trial plant, or even of a whole industry is to set up a fraction in which 
the numerator represents a unit of output, and the denominator repre- 
sents a unit of cost. The larger the numerator is in relation to the 
denominator the greater the degree of efficiency. Thus if a farmer re- 
ceives $1,500 for a crop which cost him $1,000 to raise, the degree of 
efficiency would be *4. When the fraction falls below unity the result 
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is a loss or the operation is a waste, as in the case where a crop costing 
$1,500 to raise would be sold for $1, 000 (degree of efficiency 7%). 
The term efficiency as customarily used means degree of efficiency as 
just defined. Difficulties arise when one attempts to specify what items 
shall be included in the numerator and the denominator of the fraction. 
In the production of things such as automobile radiator caps, the output 
unit would, of course, be one cap. The unit of expenditure or cost, on 
the other hand, would include a charge for raw material, for power, 
for general depreciation of equipment, for overhead (supervision, man- 
agement, rent, and so forth), and for wages, to mention only the most 
obvious. In this simple scheme the worker appears directly only in 
terms of the fraction of his wages, or the fraction of his time consumed 
in the production of the object. Very recently also the worker has come 
to be further represented in the denominator through charges for old- 
age insurance and unemployment insurance. 


HUMAN EFEPICIENCY 


A thorough examination of the human factor in the work situation 
discloses the fact that it is frequently the costliest item in the whole 
efficiency equation, even though it appears as only one of the many 
items in cost. This discovery has focused attention upon the increase 
of efficiency of the human machine. Such a shift of emphasis implies 
the complete reorganization of industry, in equipment as well as in 
point of view. Instead of the individual’s being fitted into a routine of 
work, the routine must be modified to conform to the needs of the 
individual. In the course of this transformation, which has been taking 
place gradually and is by no means complete, there is a tendency to 
carry over the mechanical conception of efficieucy to the interpretation 
of human behavior. Although, in general outline, the definition is the 
same in both cases, the individual items to be included in output and 
expenditure are not identical. Neglect of one or more items, either of 
output or expenditure, will upset the equation. 

On the side of output, results of human work can be computed in 
terms of units of work done, much as in the case of a purely mechani- 
cal operation. In computing expenditure, however, serious difficulties 
are encountered. In the case of a machine the general depreciation or 
wear and tear to be charged per unit of output can be readily computed 
by knowing the lifetime of the machine, its cost, and the number 
of units it can be expected to turn out while in service. In the case of 
the human individual, no one has had the temerity to make such calcu- 
lations in terms of dollars and cents. Yet the human wear and tear 
differs considerably with the occupation, if the length of the working 
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life is considered, if work hazards in terms of sickness, accident, and 
death rate are taken into account, and if cost of insurance is accepted 
as an indication. Some note of job differences in these respects is taken 
in the adjustment of wages to working conditions, but what an equable 
differential rate should be no one knows. How could one proceed to 
compute the depreciation value to be charged against one hour of work 
in the case of a day laborer, a skilled workman, a business executive, 
or a lawyer? Whether there should even be a differential charge for an 
hour of life in different occupations would be an interesting question 
for debate. To fail, however, to take some account of this factor in 
computing the cost of work is an error that may manifest itself in dis- 
satisfaction in industry. 


HUMAN ENERGY EXPENDITURE 


A far more obvious item of cost than that for human depreciation is 
the energy expended by the human machine in doing a unit of work. In 
spite of the analogy with a mechanical device in this respect, little 
attention has been paid to this factor either by the engineer or by the 
psychologist. To be sure, some measurements have been made in recent 
years of the human energy cost of various methods of working, but they 
have largely remained as laboratory curiosities. Certain of these studies 
will be discussed in Chapter 23. The neglect of the energy cost has been 
due in part to the fact that under ordinary circumstances the worker 
replenishes his energy by way of his three meals per day and his night’s 
sleep and in part to the fact that the energy consumed has seemed to be 
negligible. Periods of high pressure for increased output as in war, call- 
ing for a long working day and a long working week, have shown very 
clearly that the energy expended is not negligible, that some methods of 
work use more energy than others, and that the latter portion of a 
long work period consumes more energy per unit of output than an 
earlier portion. 

There is one assumption that is responsible above all others for 
the neglect of the energy component in the equation of human efficiency, 
namely the assumption that a worker spends his energy at a fixed and 
uniform rate. If such were the case, that is, if energy expenditure were 
a fixed quantity or a constant, efficiency could be computed in terms 
of output alone. Thus one method of work giving ten units of produc- 
tion at a given cost per unit would be more efficient than five units at 
the same cost per unit. It has, consequently, been customary to compare 
the efficiency of various programs solely in terms of differences in out- 
put, and even to measure so-called fatigue in terms of decrement of 
output. 
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The psychologist in his measurement of the efficiency of various 
methods of work—as in comparing methods of learning, recalling, 
and recognizing, of acquiring skills, and of solving problems—saw the 
significance of differences in energy or effort, but evaded their measure- 
ment. This he did by assuming that the factor of effort could be held 
constant by his instructions to the subject to do his best, or work at 
his maximum. The further assumption that one’s best or one’s maxi- 
mum is a fixed and unchanging quantity enables the psychologist to 
make a great variety of comparisons of work methods and working 
conditions in terms of output alone. 

Numerous studies beginning with that of Morgan (437), who measured 
the efficiency of work under the distraction of a noise, have shown 
that such an assumption is false, that “doing one’s best” is a variable and 
the energy expended in doing it depends upon the nature of the task, 
the surrounding conditions, how long the work has been in progress, 
and the satisfaction derived. Many current beliefs about the relative 
efficiency of various methods of work and of work conditions demand 
reconsideration. As to the efficiency of working long hours rather than 
short hours, of working under strong incentives, under conditions of 
monotony, under extremes of temperature and humidity, the real an- 
swer is yet to be found. Some of these important matters have been dis- 
cussed in earlier chapters and others will be dealt with in succeeding 
chapters. 


NEED FOR SATISFACTION 


There is one factor in human efficiency that does not appear at all 
in the definition of mechanical efficiency, namely the provision on 
the output side of the equation for satisfaction in work. Whatever the 
nature of one’s philosophy of life may be, it would seem that the 
worker is entitled to a certain minimum of satisfaction as a part of 
the product of his work. The goals of adjustment for successful living 
emphasize this factor, as the earlier sections of this chapter clearly 
showed. Satisfaction thus conceived is entirely independent of the satis- 
faction that is sometimes provided for merely as a means of stimulat- 
ing output. 

Occupations differ strikingly in the amount of such pure satisfaction 
that they give. Recent surveys (247, 114-124) have shown that work- 
ers in some occupations get more enjoyment while at work than they 
do in the hours spent away from work. Contributing to such satisfac- 
tion are good relations with one’s boss, understanding and appreciation 
on the part of superiors, good physical working conditions, sympa- 
thetic counsel on personal problems, congenial contacts with fellow 
workers, and a reasonable degree of job security. These are only a 
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few of the many factors that have been discovered, and that compare 
favorably in importance with hours of work and wages in the mind of 
the worker. Many of them can be provided at little or no cost at all, 
once their importance is recognized. 


DEFINITION OF HUMAN EFFICIENCY 


In spite of the difficulties to be met in measuring human efficiency, 
at least a tentative definition of it will serve as a guide for the study 
of problems in the psychology of work. The ideal of human efficiency 
would be the production of the maximal output of the highest quality 
in the shortest time, with the least expenditure of energy and with 
the maximum of satisfaction. Emphasis upon different aspects of this 
definition leads to varying results. Management has emphasized the 
quantity and quality of output; labor has emphasized the decrease in 
expenditure of energy. No one has, consciously at least, attached to sat- 
isfaction from work the importance it deserves in the conception of effi- 
ciency. It will be evident that these three phases of efficiency are not 
unrelated. Conditions influencing one phase will affect the others. Still, 
from the psychological point of view, they can be dealt with separately 
to advantage. 


AN INDUSTRIAL EFFICIENCY SYSTEM 


It will be helpful, in applying this concept of efficiency in a critical 
examination of work methods, to inspect a well-known efficiency pro- 
gram. The most appropriate one for our purpose is the Gilbreth (211) 
system, since it embodies much that is psychologically sound. 

Gilbreth proposed nine, principles of efficiency which may, for pur- 
poses of psychological examination, be reorganized into five, namely, 
individualization, specialization (or functionalization), standardiza- 
tion, incentives, and welfare. The remaining four, measurement, anal- 
ysis and synthesis, records and programs, and teaching are here 
combined with standardization, because they are all component func- 
tions within the standardizing process. 

The first of these principles, individualization, rests upon the 
established fact of the uniqueness of the individual. Under the tradi- 
tional forms of management, the “gang” had been the unit of operation. 
There had been little effort made to select or adapt the individual to 
a task according to his peculiar fitness. But the same need for recogni- 
tion of the individual that has revolutionized education was observed 
to have its application to industry. Gilbreth wrote (211, 27): 
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Under scientific management the individual is the unit to be measured. Func- 
. tionalization is based upon utilizing the particular powers and special abilities 
of each man. Measurement is of the ind{vidual man and his work. Analysis 
and synthesis build up methods by which the individual can best do his work. 
Standards are of the work of an individual, a standard man, and the task is 
always for an individual, being that percentage of the standard man’s task that 
the particular individual can do. Records are of individuals and are made in 
order to show and reward individual effort. Specific individuals are taught those 
things that they individually require. Incentives are individual, both in the case 
of rewards and punishments, and finally, it is the welfare of the individual 
worker that is considered without the sacrifice of any for the good of the whole. 


Along with this discovery of the individual there goes the recognition 
of his importance, and the need for adjusting every detail of the work 
situation to him, instead of forcing him to fit into the set pattern of 
industry. For instance, Gilbreth and Gilbreth (207, 93) say in regard 
to fitting chairs to the individual: 


Very few people realize that the working girl should be measured for her 
working chair in which she spends one half of the time that she is awake during 
her entire working life. For this purpose we have had test chairs of varying 
heights made for the girls to sit in, and then have made a chair for each girl, 
particularly adapted to her and her work. The correct height of chair is deter- 
mined much quicker and fits much more accurately than does an adjustable 
chair. 


The recognition of the individual implies not merely the adjustment of 
chairs to fit anatomical structure but the adjustment of the position of 
levers, the distance and direction in which they are to be moved, the 
part of the body that is to move them, the location of the supply of 
raw material, and of the place for finished parts. These and numerous 
other details must be studied in order to make the most of the human 
factor in production. More fundamental still is the recognition of the 
individual worker as a factor in management; he might have a voice in 
determining the general policies governing hours of work, methods of 
remuneration, selection of foremen, and he might be a joint owner 
of the enterprise through the purchase of stock or through some system 
of profit sharing. 

Nothing further needs to be said about individualization at this point 
since the fact of individual differences permeates the whole book. A 
chapter will be devoted to each of the other four principles so that 
only a few statements about each will be given in this connection. 
Functionalization, or specialization, refers to the limitation of the range 
and variety of duties that each individual performs. It will be recog- 
nized as one of the most spectacular characteristics of modern industry 
and business. One sees it at its extreme, perhaps, in the assembly lines 
of the automobile industry, but it is everywhere prevalent, in clerical 
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work, in selling, in administrative work, and in the professions. It 
deserves careful psychological analysis if for no other reason than that 
it tends to run counter to the principle of individuality. 

Standardization of the work program when carried to the limit pre- 
scribes for the individual, among other things, definite and fixed 
sequences of reactions. These sequences are derived from an elaborate 
study of the task, are recorded, and are transmitted to the worker in 
a systematic course of instruction. He cannot depart in any respect 
from this predetermined course of action. Along with this standardized 
procedure there goes a commendable attempt to establish the correct 
physical relations between the worker and his tools and equipment. It 
will be obvious, however, that such standardization reduces the freedom 
of the individual to choose his actions according to his own comfort, 
preferred rhythms, and need for rest, and thus conflicts with the con- 
cept of individuality. 

Most interesting of all these principles from the psychological point 
of view is the principle of imcentive. It is a device that is deliberately 
employed as a spur to activity, and to make the individual willing and 
ready to accept standardized procedures that might otherwise be dis- 
tasteful to him. Its use implies a recognition of the fact that indi- 
viduality and standardization are to a certain degree in conflict. The 
understanding of its proper use and the consequences of its use offer an 
interesting challenge to the applied psychologist. 

The principle of welfare covers a great variety of means that may 
be employed to increase the satisfyingness of work. It calls for the 
provision of conveniences and comforts on the job, of aids to a sense 
of well-being and security for oneself and one’s family in the home, and 
of the means of healthful recreation and entertainment during intervals 
between work periods, at the end of a day, during holidays and vaca- 
tions. The psychological implications of these many devices for in- 
creasing work and satisfaction are numerous and deserve careful 
examination. In Chapter 24 an effort will be made to discover the 
psychological factors underlying their use. 

Conflict of this principle with that of individualization is not so 
apparent, but upon close observation it will be found. Any encroach- 
ment upon the freedom of the individual that even suggests regimenta- 
tion is likely to be distasteful and annoying. It is particularly so when 
it concerns what one shall eat for his lunch, what his recreations shall 
be, when he shall take them, where he shall live and what kind of in- 
surance he shall carry. Some light on what welfare programs are good 
and when and how they shall be administered may be expected to come 
from a study of the mechanism of satisfaction and the conditions that 
tend to raise and lower it. 
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Adjustment to Uniformity and Variety of 
Work: Specialization 


The trend toward greater and greater specialization in the perform- 
ance of the world’s work can be noted on every hand. Some limitation 
of function has had to occur for, with the expansion of knowledge 
and the increase in the variety of skills, one person can no longer be 
expected to be a “jack of all trades.” This general trend has met 
with no resistance and with relatively little comment except in isolated 
instances. The high degree of specialization within certain of the 
professions, particularly the medical profession, has aroused criticism 
because the change finally affected both the sense of security and the 
pocketbook of the patient. Less has been said about the effect upon 
the practitioner, although the implication would be that that effect 
would be a favorable one. The adoption of specialization in the skilled, 
semi-skilled, and unskilled occupations, and the extreme to which it 
has been carried in certain industries, has clearly raised the question 
as to the real efficiency of the change, and how any ill effects, if dis- 
closed, can be counteracted. 

The war emergency promises to extend and intensify the trend 
toward limitation of function. The search for bottlenecks in industriai 
production and for the causes of these has disclosed a shortage of 
skilled workers. The most serious deficiency is found in those occupa- 
tions where the training period is the longest. A logical remedy, and 
the one that is being applied, consists in breaking down the skilled 
jobs into smaller and smaller units, with the result that the learning 
time will be days, weeks, or months instead of years. As pressure in- 
creases still further, even finer subdivision of skill will be adopted so 
that training can be given in the shortest possible time. What will be 
the results, psychologically and physically, of this strict limitation 
of function in occupations that had previously experienced so little of 
it? This chapter will undertake an analysis of the psychological factors 


involved in such specialization. 
; 367 


368 PRINGIPLES OF APPLIED Ps. CcluUuLocy 


SPECIALIZATION IN EVERYDAY LIFE 


The reader can readily find cases within his own daily life where 
specialization of function could be or has been adopted. Housecleaning 
has been shown by actual trial to move more expeditiously if one first 
sweeps all rooms, then dusts all rooms, then polishes all furniture, then 
arranges all contents, than by the more commonly observed method of 
sweeping a room, then shifting to the task and tools of dusting, then 
polishing, then arranging, and then repeating this series of shifts for 
each room. Dishwashing obviously proceeds more efficiently when the 
collecting task, then the scraping task, then the washing task, then 
the drying, and then the replacing are each continuously maintained. 
Similarly in constructing even such simple objects as window screens, 
it is more effective to do all the sawing first, then all planing, then 
all sandpapering, then all joining, then all screen cutting, then all 
stretching and tacking, then all finishing and trimming, and finally all 
painting, than it is to make each screen complete, changing from set 
to set, task to task, tool to tool, and place to place for each case. 

The student has a good opportunity to observe degrees of specializa- 
tion in the distribution of his own time, as he passes from a college 
program with several different classes per day on different subjects for 
each of which he must make specific preparation, to a graduate school 
where he may have in a week only as many classes as he was accus- 
tomed to in a single day. In the former case he may have to organize 
his time and his ideas in units of an hour, whereas in the latter he can 
concentrate on one subject for a day or more at a time. Or even while 
in college he may be asked to shift from a daily program of many 
classes to a reading period of two or more weeks when he will be 
expected to concentrate upon a single field or even upon a single topic 
within a field. 


WO KIN DS OF SPHCTIALLIZA TION 


A comparison among the various illustrations just given will show 
that the specializing of functions may proceed in either one of two 
ways, the psychological and physical consequences of which may 
not necessarily be the same. One kind of limitation consists in doing 
one kind of job continuously instead of two, three, or more in succession, 
and the other consists in the simplification of the given job, with a 
smaller variety of movements, tools, or parts to be manipulated. An 
excellent illustration of the first comes from Stakhanoff’s (578) re- 
port of the changes in mining operations in Russia introducing an 
industrial system known as “Stakhanoffism.” The day’s work was tra- 
ditionally divided into three shifts. In the first a worker mined coal, 
in the second he erected props to support the roof of the excavated 
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section, and in the third he made repairs such as moving pipe lines, 
carrying wood for props, and cleaning up the work place. The revised 
system called for a miner to mine coal throughout the three shifts, 
while other workers specialized in propping or on repairs. Astonishing 
results were reported, among them more than 100 per cent increase 
in coal mined, with decreased fatigue and increased satisfaction. 

An example of the second kind of limitation of function may be 
taken from the realm of mental work where an intelligence examination 
lasting fifty minutes will require the subject to perform hundreds of 
different mental operations, whereas an addition test would require 
that the whole time be spent in the process of adding. A more extreme 
specialization of this sort is described by the Gilbreths (210, 42). 


In laying brick, the motions used in laying a single brick were reduced from 
eighteen to five—with an increase in output from one hundred and twenty 
bricks an hour to three hundred and fifty an hour and with a reduction in 
the resulting fatigue. In folding cotton cloth, twenty to thirty motions were 
reduced to ten or twelve, with the result that instead of one hundred and fifty 
dozen pieces of cloth, four hundred dozen were folded, with no added fatigue. 
The motions of a girl putting paper on boxes of shoe polish were studied. Her 
methods were changed only slightly, and where she had been doing twenty-four 
boxes in forty seconds, she did twenty-four in twenty seconds, with less effort. 


The inference might be drawn from the observations of workers and 
from the casual measurements of investigators that every shift in the 
direction of uniformity and simplification of work will have a favorable 
effect. There are a number of reasons why such a conclusion cannot be 
accepted without a careful analysis of the problem. In addition to the 
qualitative nature of the evidence in most instances, an important 
reason for caution resides in the fact that whatever data there are 
available come from the measurement of production only, to the 
neglect of other essential factors in efficient work. If the definition of 
- efficiency proposed in the preceding chapter is accepted, it will be 
necessary to measure both the cost of specialized operations and the 
satisfaction resulting therefrom and to include these in the final 
computation of efficiency. The evidence that can be adduced on these 
points is meager and frequently inadequate, but assembling it for in- 
spection will at least point the way toward more valid conclusions. 


ASP SVCHOLOGICALS INI ERE RE TATION OF 
SPECIALIZATION 


A psychological analysis of the processes involved in highly special- 
ized work would direct attention at once to habit as a determining 
factor. The experience of an observing layman will tell him that he gets 
the habit of doing certain things and doing them in a specific way and 


370 PRINCIPLES OF APPLIED PSYCHOLOGY 


that to adopt a new pattern of action meets with resistance. He will 
note, though, that he can break old habits and establish new ones. 

Analysis, however, has gone farther than this. There is assumed 
to be a factor in the organization of behavior called perseveration 
(573, 291-307), a tendency for mental processes to have a certain lag 
or inertia, one of the criteria for which is stated by Lankes (362) to be 
“the continuance, subconscious or even completely unconscious and 
purely physiological, of the effect of a past experience” shown by “the 
degree of hindrance which the perseverating effect of a past mental 
activity causes to a new one of the same kind.” Spearman (573, 305- 
306) comments, significantly for our purpose, that it would seem that 
the perseveration produces interference only in special cases. Inter- 
ference occurs when the antecedent and the subsequent activities are 
mutually conflicting; for example, the writing of an S in the usual 
way conflicts with writing it mirror-wise. It occurs also when each 
of two activities covers a very extensive field, so that to switch from the 
one over to the other becomes a correspondingly elaborate operation; 
this probably occurs when a child shifts from lesson to lesson. 

More closely allied to the practical problems with which this chapter 
is concerned is the concept of “mental set and shift.” This concept 
rests upon the facts of habit, of preparatory adjustment for an act, and 
of perseveration on the one hand and upon the fact of adaptability of 
the human organism on the other. The latter is no less important in 
the general pattern of behavior mechanisms than the former. It is the 
inter-relationship of these two sets of facts, and their relative degrees 
of influence in specific situations, rather than the presence or absence 
of one or the other that affects efficiency. 

The reader can experience the “feel” of shifting and get a crude 
measure of the efficiency aspects of it by performing a very simple 
experiment with the following series of fifty two-place numbers: 


64 33 72 69 
49 38 35 37 
62 28 Sih 39 
57 65 30 Sz 
68 41 56 59 
74 50 44 31 
53 42 36 60 
67 58 73 48 
25 52 63 54 
40 70 47 46 
61 26 43 55 
71 34 66 27 
45 29 


First add 17 to each of these numbers and then subtract 17 from each 
of them. Finally add 17 to the first, subtract 17 from the second, add 
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17 to the third, subtract 17 from the fourth and continue this alterna- 
tion of task through the list. Quite uniformly it will be found that the 
mixed series seems more difficult to do, and measurement of the time 
required will show that it actually takes longer. If the time required 
for addition and for subtraction be averaged and this average compared 
with the time required for the mixed series, the difference will be the 
result of the shifting of function, since the operations are the same in 
all other respects. 


SINGLE VERSUS MULTIPLE TASKS 


Culler (123) has furnished experimental evidence concerning the 
effect of limitation of function to a single task. He measured the time 
lost as a result of the interference created by the shifting from one 
type of task to another. Four groups of persons sorted packs of 
eighty cards, numbered from 1 to 10, into boxes each divided into ten 
compartments, also marked with the numbers 1 to 10. Two boxes with 
the compartments differently marked furnished two entirely different 
sorting arrangements, or codes. The sorting schedules for the four 
groups of persons were as follows: 

Group I sorted eight times per day for six days using always the same code. 

Group II sorted sixteen times per day for six days, alternating the two codes. 

Group III sorted sixteen times per day for six days changing the code every 
four sortings. 

Group IV sorted sixteen times per day for six days changing the code every 
eight sortings. 

Thus Group I did not shift its operations at all, except whatever shift- 
ing was involved in the sorting within one code; Group IJ shifted fifteen 
times per day; Group III shifted three times per day; and Group IV 
shifted only once a day. All groups, therefore, sorted the cards according 
to one code eight times per day. The only difference among the groups 
(assuming their equivalence at the beginning of the experiment) is in the 
introduction of the second code, hence the effect of the shifting can be 
determined by comparing the second, third, and fourth groups with the 
first one in regard to the sorting of the first code. Figure 74 gives the 
average records of the male subjects for the sorting by Groups I and 
Il. The solid line indicates Group I with no change of code, and the 
dotted line indicates Group IJ with the codes alternating. The records 
of the other two groups are omitted in order to simplify the chart. 
The vertical scale gives the time in seconds required for sorting the 
pack of cards and the horizontal scale gives the days and the different 
sortings per day. In the alternate sortings the first code nearly always 
gave the faster rate. The curves show clearly that the group that did 
the shifting always lagged behind the one that did not shift, even 
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FIGURE 74 
Tue Errect or SHIFTING THE TASK UPON PERFORMANCE * 
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* Adapted from A. J. Culler, ‘‘Interference and Adaptability,’’ Arch. Psychol. (New York), 1912, 
No. 24, 31-50. 
after six days of training. The difference is almost as great at the 
end of the training as at the beginning, which means that, when 
shifts are frequent, training does not eliminate the interference and 
loss of time. Both groups appear to have just about reached their 
limit of improvement so that it is not likely that a longer period of 
training would have changed the result. Culler’s (123, 72) conclusion 
is, however, contradictory to this when he says, “The interference is, 
therefore, continually becoming less as related to the practice and if the 
experiment were carried on for a very long time, the two would un- 
doubtedly come together.” 

In this experiment, the actual amount of physical distance covered 
in any one sorting is always the same as in every other sorting. In 
those industrial operations where the shift involves movement over 
greater distances—what might be called a spatial shift—there is even 
less likelihood that the delay due to shifting could be eradicated by 
training. 

Although this principle of the maintenance of set or specialization 
of function has many important applications, it is scarcely necessary 
to point out that it should be applied, not blindly and inflexibly, but 
always with due regard for the circumstances and for other principles 
which may be equally important. Thus, to return to the case of the 
window screens, it would be a mistake to insist on doing first all 
screen stretching and then all tacking, since the tools required are 
the same in both cases and since such shifting would require complete 
rehandling of every screen. Moreover, such simple facts as that monot- 
ony and lack of variety in one’s occupation may make for inattention, 
mind-wandering, accident, and ennui, thus incapacitating the worker, 
cannot be ignored. The experiment of Culler just quoted furnishes at 
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FIGURE 74—(Continued) 
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least a hint that certain large shifts may be beneficial and make for 
more rapid improvement. If the sorting records on the sixth day 
for the different groups be compared, it appears that Group IV, with 
only one shift per day, made a better record than any of the others 
including Group I which had no shifts at all. Groups II and III made 
records intermediate between I and IV. These data are given in Table 
48. The figures are in terms of seconds required for the sorting. In every 


TABLE 48 
INFLUENCE OF VARIOUS SHIFTS Upon SPEED OF SorTING (Last Day) * 


Roman Type Signifies Code 1, Italic, Code 2 

















Sorting No. Group I Group II Group III Group IV 
1 Ren hogan Cee 60.7 74.7 67.0 66.0 
A aeatedss aioe #t ois sae PD 61.0 61.7 
Senate: sol aud diss ba 58.3 72.0 62.9 59.7 
1 Ne EOL, HO ORC sats Lviads 60.3 60.7 
By Cie CORRE 62.7 69.0 79.3 54.0 
(3), caGeecl ee aOR ae TAL 69.4 55.0 
Thorens 60.5 69.3 64.6 55.0 
SB Mayas letsisue 510s ae ane Ears) 62.0 55.0 
Oa aiviake lores. 57.3 71.0 82.6 TLE 
WO rararansheystsioie = 0 ae Valine, 70.9 66.0 
LD acrche eventos 59.5 67.3 67.0 67.7 
UZ eevcbeg ei fecentevelous/ ane fH 63.6 63.0 
US maerottecsasneteieiaxe 60.3 69.7 50.9 60.0 
WA ietets ela, o1.8) 20's Bart 75.0 69.3 56.3 
LS RTa da so ielecdie 60.3 69.3 66.3 58.0 
DL Oppats aes cy elecdhes eke 71.0 63.0 54.0 








* Adapted from A. J. Culler, “Interference and Adaptability,’ Arch. Psychol. (New York), 1912, 
No. 24, 31-50. 
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case the record for the second code is in italics. The average times for 
sorting the first code on the sixth day are for the different groups as 
follows: Group I, 60.0 seconds; Group II, 69.4 seconds; Group III, 
67.4 seconds; and Group IV, 58.4 seconds. . 


SIMPLICITY VERSUS) VARIETY WiITRINGA TAS K 


Jersild’s (322) research on “mental set and shift” furnishes a com- 
parison of the effect upon performance of simplicity and variety within 
the task itself, or of the degree of shifting within the task. This is in 
contrast to the study of Culler which was concerned with shifting 
from one task to another. Jersild has clearly demonstrated the compli- 
cated nature of the shift-set phenomena, some of the conditions that 
determine the efficiency or inefficiency of shifting, and the relation of 
ease of shifting to intelligence. 

It is clear from the situations that Jersild has studied that a certain 
amount of shifting is inherent in practically every laboratory task 
as well as in the simple activities of everyday life. The consequence 
of this fact is that when a shift of tasks is introduced, the change is 
merely one of amount or degree of shift. Thus in the adding of seven- 
teen to each of a series of numbers, there is a shift called for with 
each new number, not different in kind from that which occurs in the 
alternation between adding and subtracting. Likewise in the sortings 
of Culler, each successive card required a shift, not different in kind 
though certainly in degree from that of passing from one sorting box 
to another. 

Jersild has demonstrated that one can get set, so to speak, for a 
task which contains within it a number of shiftings. In fact, such would 
seem to be the normal experience. Miinsterberg (441, 69-88), in his 
frequently cited experiment of shifting his watch from one pocket to 
another and noting the errors made before adjustment to the new 
location occurred, demonstrated the same thing. He found that in time 
he could establish a set within which three locations of his watch could 
be reacted to without error. Jersild called such complex adjustments 
a hierarchy of sets. 

It has been shown to be entirely feasible to learn to typewrite on 
two different kinds of keyboard so that whenever one sits before 
either kind he will react appropriately. In the same way, one can learn 
two systems of shorthand writing so that he can shift from one to an- 
other with ease. Perhaps the most familiar instance of all is the 
ability of some persons to speak without confusion in any one of 
four or five different languages as the particular situation demands. 
How complex such sets or adjustments can become without the onset 
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of frustration there is no experimental evidence to show. What is still 
less understood is the efficiency of such complex sets, computed in 
terms of the time and effort required to establish them in contrast to 
the simpler adjustments. In 
industrial tasks this is a prob- 
lem warranting careful in- 
vestigation. 


FIGURE 75 
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whole series. The results of ten successive trials of each of these tasks 
are given in Figure 75. The 
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This case contrasts sharply with that demonstrated in Figure 76. 

Here the simpler task consisted in naming the opposite of each of 
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a series of twenty-five words, or of subtracting the number three 
from each of a series of twenty-five two-place numbers. The complex 
task consisted of alternation between the naming of opposites and the 
subtraction of three. At every trial the varied task was performed more 
quickly than the simpler tasks. At the end of sixteen repetitions the 
difference in time is still present although not so great as at the begin- 
ning of the series. 

Interference might be expected from a casual observation of the 
performance shown in Figure 75, in which the same set of symbols, the 
geometrical forms, call alternately for naming and for attaching code 
numbers. A set or tendency to bring a name to mind must be inhibited 
and an appropriate number must be called. In such a case one can liter- 
ally “feel” the shifting. Since the operations involved in the process 
shown in Figure 76 are entirely unlike each other, the one naming oppo- 
sites and the other subtracting three, no interference need, perhaps, be ex- 
pected. It is not safe, however, to prophesy on the basis of mere inspec- 
tion what will happen in every work situation. Certainly it is not 
immediately obvious why the varied task should be more efficient 
than the simpler task in Figure 76. The attempt to clarify this will lead 
to the consideration in the following sections of other factors influ- 
encing the efficiency of set and shift. 


THE RELATIVE COST OF UNIFORM AND 
VARIED WORK 


In the absence of direct measures of cost of work in terms of heat 
generated or fuel consumed, progressive decrement in the course of 
continuous work is the most commonly used measure. The pitfalls to be 
noted in using such indirect measures have already been discussed in 
Chapter 6. With these in mind, such evidence as is available on the 
relative cost of uniform and varied work will be presented. 

The use of the ergographic techniques long ago demonstrated the 
speedy “fatiguing” of single muscles, whereas superficially comparable 
tests of simple “mental” operations showed no such deterioration. 
Dodge (140) observed that if mental mechanisms comparable in 
simplicity to a muscle or groups of muscles could be exercised continu- 
ously they too would show a decrement. Even a simple series of asso- 
ciations, such as additions of single numbers, involves a variety of 
neural mechanisms and hence permits recovery of the mechanisms not 
working at the moment. 

Experiments by Robinson and Bills (525) support these observations 
of Dodge and offer evidence that is not too remote from the problem 
with which this chapter is concerned. They compared the work decre- 
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ment over a period of twenty minutes of writing the following com- 
binations of letters: 
(1) ababababab, ‘tc. 


(2) abcabcabcabc, etc. 
(3) abcdefabcdef, etc. 


Series 1 represented the simple and series 3 the varied task, with 
series 2 in an intermediate position in respect to variety. The muscular 
or writing component was assumed to be equated in the various series. 
A number of experiments were performed with these combinations of 
material, and in each case the less varied material caused the higher 
decrement. Figure 77 shows the difference between the writing of two- 
letter and six-letter combinations, in a special experiment lasting only 
ten minutes in which the pencil was lifted after each two letters, thus: 


ab ab ab «and ab cd ef 


The vertical scale is in terms of letters written per half minute of work, 
and the horizontal scale represents the successive half minutes from 
one to twenty. The two curves begin at about eighty letters per half 
minute, and from that point 
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pared the decrement resulting from continuous work of two sorts. 
The first, which is the varied task, consisted in answering fourteen 
comparable forms of Part I of the Thorndike Intelligence Exami- 
nation for High-School Graduates. Each form contained thirteen 
tests consisting of five to twenty different tasks and comprised one 
section of the experiment. The fourteenth section, which followed a 
rest period of ten minutes, will not be considered here. The uniform 
task was the addition to a specified two-place number first of 16, 
then of 17, 18, 19, then 16, and so on for thirty seconds, when a new 


378 “PRINCIPUES (FF APPIIEDPESYCROULGCY 
' 


two-place number was given. This addition task was supposed to be 
continued for approximately five and a half hours, equaling the time 
required for the intelligence test. However, no one could continue so 
long as that, the actual working times for ten subjects ranging from 
one and one-fifth hours to four and three-fourths hours. One could, 

therefore, count the decrement as 100 per cent for every subject. 
Figure 78 gives a picture of the results of the two kinds of work. 
The vertical scale is in terms of the percentage of the first score, 
which is taken as 100, and the 


FIGURE 78 horizontal scale indicates the 
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*From A. T. Poffenberger, “The Effects of Con- curve shows then is the decre- 
song ene Work,” Am. J. Psychol., 1927, 39, ment that occurred during the 
time that each subject worked. 
The intelligence-test curve rises about 20 per cent during the five 
and one-half hours, a degree of change that is just about the amount 
of improvement to be expected from repetitions of the test at intervals 
of one day. If this allowance for practice is deducted from the record, 
the five and one-half hours of work will appear to have shown no 
decrement at all, whereas the addition task, allowing for no practice in 
that function, showed a decrement of about 20 per cent. Thus, however 
the data in this experiment are viewed, the uniform work shows a 
greater decrement than the varied. 





SATISFACTION FROM VARIED AND UNIFORM WORK 


The evidence concerning the relationship between satisfaction from 
work and its uniform or varied character will have to be qualitative. 
As such it suggests individual differences in preference with a heavy 
predominance in favor of the varied work for the subjects investigated. 
The following statement taken from Jersild’s (322, 36) study previously 
cited is pertinent: 


If the shift test in the present case induces greater strain and tension than do 
the separate tests, and if this added strain has disagreeable effects, it should be 
possible for the subjects to observe it. To investigate this matter, the eighteen 
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subjects were asked to make a statement as to which test they preferred, the 
test calling for shift, or the test of the separate processes. Twelve of the eighteen 
preferred the shift test. The reasons givery were that it was not so monotonous, 
that the variety of stimuli gave added interest and incentive. From this it can 
be seen that even though the shift may call into play a more elaborate response 
system, even though it may constitute a greater drain upon the nervous energy, 
yet the added feature of shift makes for more interest and enjoyment. 


Hoppock (290) inquired of some eighty persons concerning what they 
liked most about a job. Among the five likes mentioned most frequently, 
and standing fourth, was variety in the work. The five were: 


1. Associates 4. Variety 
2. The work itself 5. Freedom in work 
3. The boss 


Watson (680) describes an inquiry from 157 young men as to why 
jobs proved interesting, and found that variety of work again stood 
fourth in terms of percentage of times mentioned, as is shown in Table 
49 in the first column of figures to the right. 


TABLE 49 


VARIETY AS A FACTOR IN Jos SATISFACTION * 





157 Men 100 Men and Women 


Percentage Percentage 
Per cent 3 


of men of women 
1. In line with vocational aspiration...... 29 15 13 
2. Congenial contacts with people ........ 24 ai 38 
3. Responsibility, initiative, prestige ...... 19 ” el 23 
AVM ATICUY sansa ON sinc Tentis wiv da Aanet alan i.e) gale soe § 12 15 12 
5. Opportunity for promotion ........... 8 16 2 
CMP SALALV ac ere coaches mater Mae eae os 4 13 6 
eS HOLE OLS OULS Ba Natevelsseieis! adeleauine a vipers 4 3 6 








* Adapted from G. B. Watson, in G. W. Hartmann and T. Newcomb (editors), Industrial Conjlict 
(New York, The Cordon Co., 1940), p. 120. 


It is interesting, indeed, that variety should be mentioned three times 
as frequently as either wages or hours. Another sample of one hundred 
cases, men and women, is reported by Watson with surprisingly similar 
results as appears in Table 49, the percentages being given separately 
for men and women in the second and third columns of figures. Here, 
again, variety of work stands fourth in order of importance for both 
men and women. In still another sample of one hundred cases, Watson 
reports that only seven persons preferred uniformity to variety in work. 
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FIELD STUDIES OF SPECIALIZATION 


Among the field studies of varied and uniform work, those of Wyatt 
and Fraser (725) yield quantitative data on production comparable to 
the laboratory findings reported in this chapter. They investigated six 
industrial occupations, in which the variety consisted either in shifting 
from one kind of work to another, a set-up resembling in that respect 
the laboratory experiment of Culler, or of doing a varied task analogous 
to that of Jersild. Two of the occupations, together with the results 
of their uniform and varied program, were as follows: 

1. In soap wrapping the varied work consisted in going to a supply 
room for 144 cakes of soap and wrappers, wrapping the cakes, packing 
them in boxes of three, wrapping and sealing these boxes in sets of four, 
and carrying the finished package to a conveyor. The simple job con- 
sisted merely in wrapping and packing in boxes. The uniform work 
was 3.2 per cent more efficient on the average in the case of the six 
subjects included in the experiment, the range among the individuals 
being from 0.5 to 6.2 per cent. 

2. In handkerchief folding eight persons were studied during a 
period of three weeks. The varied work consisted in hourly alternation 
between two styles of folding, the one known as oblong and the other 
as French. The uniform task called for continuous folding of one style 
only. In this case the difference is 1 per cent in favor of the varied 
operation, an advantage too small to be considered reliable. More 
interesting than the size of this difference are the scores for the indi- 
viduals, some of whom do and some of whom do not profit from the 
introduction of variety. When a plus sign means favorable to variety, 
the percentages are — 1.6, — 0.7, +04, +04, +1.2 +. 1.8, 4+ 2.9, 
and + 3.9. In the other four types of operation that were investigated 
the advantage was in favor of the varied program, although individual 
differences were pronounced in these cases too. 

Analysis of the data led the authors to a series of conclusions that 
support those reached by Culler and by Jersild. First, the relative 
efficiency of variety and uniformity depends upon the nature of the 
work. Second, it depends upon the nature of the alternating or varying 
components of the program. Third, it depends upon the frequency of 
alternation. And fourth, it depends upon the regularity of the schedule 
according to which the shifts are made. There should be added to these 
the findings of Jersild that the facility for dealing with a varied task 
depends upon the degree of practice in it. Both Jersild and Culler sug- 
gested that whatever loss was incurred from shifting might be entirely 
overcome by long-continued practice. 
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INDIVIDUAL DIFFERENCES IN REACTION 
OR UNG Lb OFRINT Te tay: 


One additional factor should be noted in the data of these studies, 
although it is not particularly emphasized by the investigators, namely, 
the differences among individuals in susceptibility to uniformity or 
variety of work. There is some evidence that one of the determinants of 
such individual. differences is intelligence level. A positive correlation 
between intelligence and reaction to varied work could be expected 
from the definition of intelligence itself, in which adaptability to 
changes in the environment is one of the most frequently cited com- 
ponents. The data provided by Jersild give some quantitative evidence 
concerning this relationship. Ten different groups of subjects, measured 
in ten different tests of set and shift and also subjected to one or an- 
other form of intelligence test, furnish an interesting series of correla- 
tion coefficients. Of the several measures of capacity to shift, or of 
adaptability, employed by Jersild, the most plausible one seems to be 
the percentage of shift loss, that being the percentage of increase 
in time when shift is introduced. When the reciprocal of the percentage 
of shift loss * was correlated with intelligence by the Rank Difference 
Method, every coefficient except one was positive, and this case was 
exceptional in other respects also. The eighteen coefficients range 
from —.06 to +.47. Although many of these coefficients when 
taken individually are unreliable by statistical test, the fact that they 
are so uniformly positive lends weight to the conclusion that there 
is a real, positive relationship. 

The following tentative application of these results might be made to 
the practical problem of adjustment to work: If highly specialized and 
uniform operations are to be a necessary part of the world’s work, 
they can be performed with the greatest efficiency (as defined) by 
persons of the lower intelligence levels. A matter so important as 
this obviously demands more intensive research and will be dealt with , 
more adequately in Chapter 24. 


* To provide an order according to degree of freedom from shift loss. 
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Adjustment to Uniformity and Variety of 
Work-Standardization 


Two kinds of uniformity and variety of work have been examined in 
the preceding chapter. These are, first, the performance of one task 
exclusively as contrasted with the alternation among two or more 
tasks, and, second, the performance of a relatively complex task as 
contrasted with that of a relatively simple task. There is a third sense 
in which the terms uniformity and variety may be used, namely to 
designate the changing or unchanging character of the work from 
one unit or cycle of it to another. In business and industrial programs 
this type of uniformity is comprehended within the concept of stand- 
ardization and constitutes the most spectacular aspect of current effi- 
ciency systems. 

Many factors in the evolution of the production process have led 
to a seeming necessity for increasing uniformity in the work done by 
man in this complex of events. There is, first and possibly most impor- 
tant, the introduction of automatic machinery, which by its very 
nature sets the pace at which operations are to be performed and 
repeats its cycles with unvarying precision. The worker must adapt his 
reactions to its speed and its rhythm. To be sure, the pace of the 
machine may be set, in the first instance, to match the pace of workers 
or of some worker, but once it is set the worker must follow. Second, 
and paralleling the first, there is a general standardizing of everything 
that enters into the production process, machines, materials, tools, and 
work places, with the consequent decrease in the acceptable variation 
of response allowed by this increasing uniformity. Third, the urge for 
increasingly efficient modes of operation together with the discovery 
that the human component is a very large item in the cost of produc- 
tion leads to the search for ‘“‘the best way” to do things. When this “best 
way” has been found it becomes the uniform pattern or standard to 
be rigidly followed until research discloces a better “best way.” 
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STANDARDIZATION IN EVERYDAY LIFE 


Standardization is no more foreign to the everyday life of the layman 
than is specialization. Every one standardizes certain aspects of his 
program of living, establishes a routine, or falls into a rut. He adopts 
a standardized manner of dress, follows a schedule of three meals a 
day, reads the same daily newspaper, expresses his views on matters 
of current interest in a stereotyped fashion; even his profanity takes 
on a degree of uniformity sufficient to identify him among his asso- 
ciates. All of these reactions can and do occur without thinking and 
without choice among alternatives. It has been the privilege of the 
writer to know well one person who had apparently standardized no 
single aspect of his living so that nearly every action in the course 
of a day called for deliberation and decision. What suit of clothes to 
be worn, what to eat for breakfast, shall this letter be mailed, shall 
one go to work by trolley, subway, or taxi. One needs to know only 
one such person to realize the efficiency of a relatively unvarying rou- 
tine for much of what he does. William James (314, Vol. I, 122) 
presents the case dramatically in the following passage: 


The more of the details of our daily life we can hand over to the effortless 
custody of automatism, the more our higher powers of mind will be set free 
for their own proper work. There is no more miserable human being than one 
in whom nothing is habitual but indecision and for whom the lighting of every 
cigar, the drinking of every cup, the time of rising and going to bed every day, 
and the beginning of every bit of work, are the subjects of express volitional 
deliberation. Full half the time of such a man goes to the deciding, or regretting, 
of matters which ought to be so ingrained in him as practically not to exist for 
his consciousness at all. If there be such daily duties not yet ingrained in any 
one of my readers, let him begin this very hour to set the matter right. 


SCOPE, OF STANDARDIZATION IN INDUSTRY 
AND BUSINESS 


One cannot accept the admonition of William James as justification 
for the standardization and routinizing of every thing and every act 
without careful examination of their effect upon real efficiency, involv- 
ing, as it should, not only output but cost and satisfaction as well. A 
brief inspection of the standardizing techniques and of the standard- 
ized processes will provide the basis for a search into the psychologi- 
cal principles involved (26) (434) (538a). Gilbreth (208) in his Motion 
Study, presents a list of forty-two variables taken from a larger one 
containing 119 items that call for standardization. They are divided 
into three groups, namely, variables of the worker, variables of the 
surroundings, equipment, and tools, and variables of the motion. The 
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first and third of these are of particular interest to the psychologist. 
Sample items from the three lists follow. 


1. Variables of the Worker—Anatomical characteristics; strength and endur- 
ance; temperament; race; religion; earning power; experience; habits of thought 
and action; attitude toward health; and training and skill. 

2. Variables of the Surroundings, Equipment, and Tools——Appliances and 
tools, such as chairs, tables, wrenches and files; clothing of the worker; heating, 
ventilation, and lighting; quality of materials; size and weight of unit of material 
to be handled; colors used for various purposes; shop rules and regulations; 
rewards and punishments; and entertainment. 

3. Variables of the Motion.—Inertia, momentum, and acceleration; speed; 
direction; length; path; foot-pounds of work accomplished; cost; and effec- 
tiveness. 


STANDARDIZATION OF THE WORKER 


The important thing to note about these lists is that they are lists 
of variables and that they are to be standardized. The concepts of 
variation and standardization are in a sense incompatible, and there is 
some contradiction between them as they are used here. However, in 
another sense they are not antagonistic. Thus, in the group of variables 
of the worker there is recognition that individuals do differ among 
themselves in such characteristics as size, strength, skill, and tempera- 
ment. Obviously these variables cannot be ironed out by any standard- 
izing process. What amounts to the same thing can be accomplished 
by selecting for a given task only those persons who have the qualifica- 
tions which the job requires. The specifications for the job are stand- 
ardized but the workers are not. If it is found that better results are 
obtained from a gang of workmen when they are all of the same 
nationality, or of the same height and weight, or of the same degree of 
skill, only those who fit the specifications need be selected for the pur- 
pose. Such standardization is a psychologically sound technique of 
vocational selection. 


STANDARDIZATION OF SURROUNDINGS, 
EQUIPMENT, AND TOOLS 


The second group of variables calls for standardization of surround- 
ings, equipment, and tools. It is possible to establish generally optimal 
conditions in such matters as illumination, temperature, and area of 
working space without doing serious violence to the characteristics 
and preferences of individuals. So far as equipment is concerned, much 
can be done to meet individual needs by providing adjustable tables, 
chairs, and footrests, or by fitting them to the individual, arranging 
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work materials so they can be easily reached, and providing for a shift 
between standing and sitting as the worker desires. An illustration of 
such adaptations is given in Figure 90, facing page 416. 

The standardizing of tools without violating individuality presents a 
problem of greater difficulty. It would not be feasible to cater to the 
individual taste of each worker in furnishing tools and machines. The 
standardization of shovels by Frederick Taylor, one of the earliest 
and most frequently quoted efficiency studies, will illustrate the essen- 
tial characteristics of the process of standardizing tools. As Barnes (26, 
11) describes it: 


With little investigation Taylor found that shovelers were lifting loads of 
three and a half pounds when handling rice coal and up to thirty-eight pounds 
to the shovel when moving ore. He immediately set about to determine what 
shovel load permitted a first-class shoveler to move the most material in a day. 
Taylor took two good shovelers and set them to work in different parts of 
the yard and set two time study men with stop watches to study the work of 
these men. At first large shovels were used so that heavy loads were taken. Then 
the end of the shovel was cut off to permit a smaller shovel load and again the 
tonnage handled was noted. The procedure was continued—from very heavy 
shovel loads to very light ones. The results of this study showed that, with a 
load of twenty-one and a half pounds on the shovel, a man could handle the 
maximum tonnage of material in a day. Thus a small spade-shovel that would 
just hold twenty-one and a half pounds was provided for the worker when he 
handled ore and a large scoop was provided for light material, such as ashes. 


The worker was required always to fill his shovel, with the result that 
he would be handling the standardized unit of load. This procedure 
succeeded one in which the worker furnished his own shovel and 
loaded it as he saw fit. The quotation from Barnes indicates that the 
standardization was based upon what a first-class shoveler could do. 
Presumably, only persons capable of meeting the standards could be 
employed for the work. The increase in output resulting from this 
innovation has been reported to be in the neighborhood of 300 to 400 
per cent, and the financial cost of handling a ton of material was re- 
duced by about 50 per cent. 

The most efficient use of the screwdriver has been the goal of inten- 
sive study. From the various lines of research there have evolved stand- 
ards for shape and size of handles (532a) for various tasks, for the 
shape and length of blades for the many types of screws, and for pre- 
positioning and positioning arrangements according to the work to be 
performed (26, 224-236). A tool so frequently and so widely used war- 
rants such thorough search for the most effective and the least tiring 
designs. 

The standardization of the variables comprising the first two groups 
raises many questions of psychological import that have not been 
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given the consideration which they deserve. These questions have 
tended to be overlooked because they concern mainly the satisfaction 
of the worker, a seriously neglected phase of efficiency. For instance, 
who knows what standardized clothing will do to the worker, the func- 
tional uniform which is a badge of the kind of service rendered? The 
uniform of the soldier, of the nurse, of the railroad engineer, and of the 
elevator operator carries dignity, but does that of the white-wing (street 
cleaner) or the clerk in the department store do likewise? Who knows 
what are the best colors for office and shop walls, or the best quality 
for interior illumination? If music is to be used to increase efficiency, 
as it sometimes is, who knows the most appropriate sort to use? These 
are merely sample questions, for which answers could be found if the 
answers were considered sufficiently important. The alert observer of 
the world of work can discover many others. 


STANDARDIZATION OF MOTIONS 


The standardization of the worker’s movements carries the greatest 
psychological implications. It deals with what the worker shall do and 
how he shall do it, that is, it purposes to standardize his behavior. It 
is here that human individuality and standardized patterns are most 
likely to come into conflict. Movement habits of long standing, pre- 
ferred rhythms of movement for the body or its parts, a tendency to 
be bored by routine, a desire to go one’s own way or to be independent, 
and idiosyncrasies of personality in great variety are only a few of the 
probable sources of problems that may follow in the wake of standard- 
ized programs. 

A very simple case, described by Mogensen (434, 58), will illustrate 
what can be accomplished in the way of increased production by a 
modification of the pattern of movement. The task consisted in coating 
with solder the terminal blocks to which wires were to be fastened in 
a later assembly. The blocks were too large for two to be held in one 
hand. The original movement pattern is shown on the left of 
Figure 79, where supply pan and finished-stock box stand to the imme- 
diate left and right of the operator. Farther away in a central position 
stands the flux pot, containing a composition into which the block is 
dipped before soldering. Beyond that is the pot of melted solder, and to 
the right of that there is a metal plate against which the block is 
tapped to shake off excess solder. The diagram shows that the left hand 
picks a block from the supply pan, passes it to the right hand then 
returns for another. The right hand takes the block to the flux pot, 
to the solder pot, strikes it upon the knock-off plate, and finally drops 
it into the finished stock box. 
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The right half of Figure 79 shows the revised layout and the changed 
‘movements. There are two supply pans, one on either side of the 
operator, the box for finished stock stands just beyond the solder pot, 
and there is a knock-off plate on either side of the solder pot. The two 
arms make simultaneous, symmetrical movements in opposite directions, 
picking up a block, moving it to flux pot, to solder pot, to knock-off plate, 
finally to box for finished stock, and returning for another block. In the 
original pattern the time per movement cycle and hence the time per 
unit of product was .12 minute. In the revised pattern, the time per 
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* Adapted from A. H. Mogensen, Common Sense Applied to Motion and Time Study (New York, 
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movement cycle was .13 minute, but since two units of product were 
done, the time per unit was .065 minute. This is an increase in produc- 
tion of 84.6 per cent. Mogensen reports a reduction in financial cost 
per unit of 46.8 per cent. Still further slight improvement could be 
made by introducing a finished stock box on either side between the 
knock-off plate and the supply pan, so that the finished block could be 
dropped on the return to the supply pan. The principal change in the 
new set-up is the introduction of bilaterally symmetrical movements 
which permit equivalent rhythmical reactions of the two sides of the 


body. 


FINDING THE ONE BEST WAY 


Not all movement studies are so simple as the one just described. 
Motion pictures of already efficient operators taken at the rate of 
1,000 per minute, stereoscopic photography and projection apparatus, 
and accurate time measuring and recording instruments make it pos- 
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sible to analyze even the simplest movement into as many as fifteen 
components. Wire models of the path of a movement are frequently 
constructed, which show clearly the unnecessary part motions and 
inaccuracies at various stages of the motion. These are eliminated so 
that the reconstructed motion comprises nothing but what is essential 
for accomplishing the desired result and is actually the one best way 
to be prescribed for all workers. Figure 80 (210, 90) reproduces four 
such wire models showing, from left to right, the evolution toward the 
“best” motion of the left hand in working a drill press. The extreme 
simplicity and smoothness of the last curve compared with the first, 
together with the elimination of unnecessary starting and stopping re- 
actions, represent a large percentage of the time saved. 

The type of analysis of movement that is made from motion pictures 
is illustrated in Figure 82, from the work of Douglass and Dealey 
(144). This is a simplified motion-cycle chart that compares the right 
arm movements made by two boys in reaching for a piece of wood, 
transferring it to a vise, tightening the vise, picking up a plane, and 
planing. Both the position of the arm and the time are read directly 
from the motion picture, so that it is a simple matter to calculate the 
time required to go from one position to another, the time lost before 
beginning a motion, and so forth. It is these times that are transferred 
to the motion-cycle chart. The unit of time that appears on the scale 
to the left of the chart is one four-hundredth of a minute. On the left 
and right of the chart the reactions are indicated by short expressions 
and abbreviations. The records are to be read downward, the height 
of the rectangle showing the time spent in the particular act designated. 
Boy B is much more efficient than boy A. Both worked the same length 
of time. B spent about forty units of time in the motions preliminary 
to planing, while A spent about a hundred units. Furthermore, A took 
an appreciable interval to get his plane into position at the beginning 
of each stroke, whereas B had a rhythmical motion which automatically 
brought the plane into the correct starting position. These two records 
show clearly how differently such a simple task can be performed and 
what opportunities there are for saving a large percentage of time in 
performing it. 

The minuteness of the analysis may be understood more clearly from 
an inspection of Figures 81 and 83 taken from Barnes (26, 101, 166). 
The former shows an old and a new way of folding sheets of paper, the 
path and direction of the movement being shown by the broken lines 
and the arrows. Figure 83 shows the analysis of the new movement into 
its components. This is a simplified chart, even though it shows sepa- 
rately the right and left upper and lower arm, wrist, thumb, the four 
fingers, and palm of the hand. A complete chart would show also 


FIGURE 80 
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* From F. B. Gilbreth and L. M. Gilbreth, Applied Motion Study (New York, The Macmillan Co., 
1919), p. 90. 
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*From R. M. Barnes, Motion and Time Study (New York, John Wiley and Sons, 1940), p. 166. 
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the movements of the legs, head, trunk, and shoulders. The time scale 
on the left is in units of one two-thousandth of a minute, known as 
a “wink” in the symbolism of motion study. The motion made by each 
body unit and the time consumed in making it can be shown on such 
a chart, although these details are not all recorded on this one. The 
total time required for folding in this improved fashion is about .005 
minute as contrasted with .009 minute by the earlier method. A saving 
in time of this magnitude in an operation repeated many thousands of 
times in a day represents a great increase in efficiency. A study of the 
course of the motion in Figure 81 will suggest that the improvement 
comes largely from the substitution of a curve with a gradual change 
in direction for a pattern of movement containing two sharp reversals 
of direction. 

Sometimes the changes made are not in the path of movement itself but 
rather in the arrangement of the worker’s body, his material, tools, 
and equipment. Thus, in Gilbreth’s (210, 42) classical study of brick- 
laying operations, the changes made were mainly in the disposition of 
materials and in the routing of work. These changes brought up the 
average number of bricks laid per hour from the traditional standard 
of 120 to 350 per man, and reduced the number of movements in laying 
a brick from eighteen to five. Equally striking improvements have been 
obtained by modification of the surroundings of the worker. The effects 
of improved lighting arrangements, the installation of proper ventilat- 
ing equipment, and the removal of distractions were discussed in Chap- 
ters 7, 8, and 9. These matters are beginning to receive serious attention 
in business and industry. Other environmental changes such as im- 
proved washroom, and lunching and recreation facilities will, doubtless, 
have beneficial, though less tangible, effects upon production. 


THE COST OF STANDARDIZED OPERATIONS 


Every study of the effect of introducing standardized methods upon 
production yields also a measure of its effect upon cost. But the cost 
changes are in terms of the reduced wage charge, reduced power charge, 
and reduced overhead. The only representation of the human cost that 
appears directly in the computation is in terms of the worker’s time 
and what that amounts to in dollars. 

The most commonly used measure of human cost is an indirect one, 
expressed in terms of the change in output of work over a period of 
time, a fraction of a day, a day, a week, a month, or a year. If the 
period of time over which the study is made is sufficiently long— 
months might be necessary—it is probable that changed output would 
reflect the changed condition of the worker. However, production is 
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* From R. M. Barnes, Motion and Time Study (New York, John Wiley and Sons, 1940), p. 101. 


at best a questionable measure of cost, as suggested in earlier chapters. 


This will be dealt with more fully in Chapter 23. 


The curves in Figure 84 on page 397 give some notion of the decre- 
ment following standardized repetitive operations continued for onl 


v 


392 PRINCIPLES OFPVAPPULED Psy CHO L0G Ww 


thirty minutes. Each cycle of the work lasted two seconds, so that in 
the half hour there were 900 exact repetitions of the cycle. An appre- 
ciable decrement is noticeable in terms of the number of cycles lost per 
minute of work. This case is especially interesting since it represents, 
in the nature of the work and in the short duration of the cycle, many 
current industrial operations. 

One or two observations will be made to put the reader on guard 
against accepting too uncritically the increases in output as signs of 
increased efficiency. Any improved method of operation that increases 
the number of cycles of a simple movement pattern per unit of time 
raises the frequency of use of the central control mechanism as well 
as of the muscular mechanism. Thus, in the paper-folding study re- 
ported on page 388 the time per cycle was reduced from .009 minute 
to .005 minute. The improved technique requires repetition at the rate 
of about 180 times per minute, or about 10,000 per hour. No matter how 
the increased speed may be brought about, the fact of this high fre- 
quency repetition remains, producing a working situation that resembles 
very closely the laboratory study of Robinson and Bills described on 
page 376. These investigators demonstrated a decrement, under such 
circumstances, that was readily measurable over a period of only 
twenty minutes. Robinson (521) has formulated seven principles of the 
work decrement of which the first two are: (1) the work decrement of 
a given S-R (stimulation-response) connection is relative to the recency 
of the previous functioning of that connection, and (2) the work decre- 
ment of a given S-R connection is relative to the frequency of the 
previous functioning of that connection. Both these principles apply 
directly to the paper-folding operation and would lead to the expecta- 
tion of a heavy decrement from the high frequency of repetition of that 
unvarying movement cycle, unless compensating or correcting influ- 
ences such as incentives are introduced to alter the decrement, 

Dodge (140) called attention to another potent influence at work in 
high frequency repetition when he referred to those more slowly 
changing inner determinants of action that are called motives, controls, 
and the like. It seemed probable to him that these inner factors, in 
so far as they are the only continuously acting factors in mental work, 
are more apt to be the locus of absolute fatigue than the several dis- 
crete association tendencies which are involved only occasionally in 
the mental task. So long as the repeated movement is not absolutely 
automatic—and it never is that—just so long will the exercise of 
central control of some sort be necessary. This control is variously 
named as attention, interest, motivation, or drive and its decrement is 
identified as distraction, monotony, boredom, or weariness. It is to be 
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expected, therefore, that the consequences of such decrement would 
be reflected in the human cost of repetitive work. The chapters on 
Distraction and Monotony (7 and 10) have discussed these problems 
in detail. 


SATISFACTION IN STANDARDIZED WORK 


Direct measures of the satisfyingness of any work condition are 
limited to the observations of the workers themselves, and the number 
of such observations reported in the literature is not great. Among the 
reasons for a dearth of such important information is the highly subjec- 
tive and hence unstable nature of such reports, and the hazard generally 
felt by employers in raising the question of satisfaction and dissatisfac- 
tion in the mind of the worker. Watson (680) records some data that 
are both interesting and pertinent. They were obtained from a group 
of 225 unemployed young men who were asked which of the jobs they 
had held proved most interesting and why. Among the many reasons 
given, variety stood fourth and constituted 12 per cent of the usable 
replies. Another sample of one hundred cases of men and women 
from a population similar to that just mentioned placed variety of 
work fourth in importance, with 15 per cent of the replies from men 
and 12 per cent from women. In another test that called for checking 
the three most important factors that affected the work, “freedom in 
working out one’s own method of work” stood out as fourth in impor- 
tance with a frequency of 32 per cent. It was, however, rated least 
important for 28 per cent of the cases. 

Hoppock in the study cited on page 379 reported “freedom in 
work” as standing fifth in a list of factors affecting satisfaction with 
one’s job. And the inquiry by Watson referred to on page 379, placed 
“opportunity for initiative” third in a series of factors along with 
responsibility and prestige. Houser (294) surveyed the attitudes of 
100,000 people, and among the factors that mattered most to them 
“being encouraged to offer suggestions and to try out better methods” 
stood second in importance. Among the 159 cases of the Watson in- 
quiry (680) “only fourteen thought they could better meet the compe- 
tition of others in ‘routine or standardized work,’ rather than in ‘meet- 
ing new and different conditions.’ ” 

All of these instances of direct observation give evidence of a 
preference for freedom and initiative as contrasted with standardization 
of performance. To be sure, there were indications of individual differ- 
ences, some persons not attaching great importance to the uniformity 
of the work, and a few seeming to prefer standardized operations. 
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PSYCHOLOGICAL ASPECTS OF ROUTINE WORK 


‘Several psychological mechanisms have already been referred to in 
the description and interpretation of the effects of routine. These 
scattered statements will be gathered together and somewhat amplified. 
Some of them will clearly support the expectation of an increased out- 
put from routinizing an operation, whereas others will seem to negative 
this advantage to a certain degree by increasing cost or decreasing 
satisfaction. The suspicion will have arisen in the mind of the reader 
that the consequences of standardization are not simple and readily 
predictable but are just as complex as those following specialization 
were found to be. 

The general observation may be repeated that standardization and 
individuality are in a sense antagonistic. To set a fixed pattern accord- 
ing to which an operation is to be performed leaves no room for the 
operator to express his individuality, to vary his reactions now this way 
and now that way as his fancy dictates or as his tired muscles demand. 
The difficulty cannot be avoided entirely by careful selection of work- 
ers, although means can be found for detecting those who will be least 
adversely affected by routine. 


IMPLICATIONS OF HABITS 


The facts of habit formation would seem to justify a high degree 
of automaticity in repeated operations both from the point of view 
of output and of cost. William James (314, Vol. I, 104-127), in his 
famous chapter on habit, listed a number of practical applications and 
implications of the facts of habit. No research in the intervening years 
has served to refute these keen observations of James, although theo- 
ries concerning habit have undergone many changes. ‘Habit simplifies 
the movements required to achieve a given result, makes them more 
accurate, and diminishes fatigue,’ and it “diminishes the conscious at- 
tention with which our acts are performed.” The implications of these 
two characteristics of habit are: 


(1) Make automatic and habitual, as early as possible, as many useful actions 
as we can. 


(2) Launch into the new habit pattern ‘“‘with as strong and decided initiative 
as possible.” 

(3) Never suffer an exception to occur until the new habit is securely rooted. 

(4) Make the most of “every emotional prompting you may experience in the 
direction of the habits you aspire to gain.” — 


One can find in these implications a justification for planning ahead 
just how the operation is to be performed, and requiring that it be done 
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in that “proper” way from the very beginning. He will find support 
also for the use of incentives of various kinds in order to keep the effort 
at a high pitch. ‘ 


ADVANTAGE FROM SYMMETRICAL AND 
SYNCHRONOUS MOVEMENTS 


The greater efficiency of bilaterally symmetrical and synchronous 
movements than of simultaneous but unsymmetrical movements or of 
alternating unilateral movements has long been recognized (28a) 
(286). The difficulty of “rubbing the head and patting the stomach at 
the same time” illustrates the first of these, and the greater number of 
units of work that can be done with two hands than with one shown 
in the operation on page 387 illustrates the second. The reason gener- 
ally given for the ease and efficiency of bilaterally symmetrical move- 
ments is in the control of motor responses of both sides of the body 
by the one dominant cerebral hemisphere, the left one in right-handed 
persons. In fact, it has long ago been demonstrated by experiments 
(711, 181-189) that skilled reactions learned by one side of the body 
are thereby acquired mirror-wise by the corresponding member of the 
other side of the body. Writing by the left hand in a right-handed per- 
son resembles that of the right hand even though the left hand has 
never been trained to write. Whatever the controlling mechanism may 
be, one seems to be able to attend to such double bilateral movements 
as though they were single movements, and thereby with a given central 
innervation turn out two units of product instead of one. 


ECONOMY OF RHYTHMICAL MOVEMENTS 


Rhythmic movements are generally supposed to be more efficient 
than those in which no rhythm is experienced. For instance, Ryan and 
Florence (536), physiologists of the Public Health Service, say that 
rhythm relieves attention and its consequent fatigue; renders more 
uniform the metabolism and recovery involved in the operation by 
evenly distributing the work; masks fatigue effect; and influences the 
accident hazard. Burtt (73, 121-127) attributes the advantage of 
rhythm to the fact that one impulse can control a number of repetitions 
of the act. Added importance attaches to rhythm from the fact that 
there are said to be preferred rhythms (176) on the part of races, 
nationalities, age groups, occupational groups, and individuals with 
which movement cycles should be reconciled. 

Inspection of the literature on this subject, particularly that reviewed 
by Foley (176), shows that the term rhythm is used in several different 
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meanings. First, it means tempo or the rate at which stimuli or move- 
ments are repeated, so that a rhythm may be quick or slow. Second, it 
means regularity of sequence, as when Burtt says that “we breathe in 
rhythm, our hearts beat in rhythm, we walk rhythmically, and even 
chew our food in this fashion.” Third, it means also the grouping of 
units of action in larger wholes so that the groups are attended to and 
initiated as units. This grouping may be objectively produced either by 
a temporal arrangement of repetitive reactions or by accenting the 
beginning or termination of a group in some fashion. The former 
method of grouping is illustrated in a study of Barnes and Mundel 
(28) in which cycles of three simple reactions were repeated with an 
opportunity for the worker to introduce a slightly longer interval be- 
tween cycles than between units of a cycle. The second is familiar in 
the rhythm of poetry. Finally, rhythm may mean the psychological 
phenomenon of experiencing groupings of stimuli or motor responses 
where the series are objectively uniform, as in the patterns of sound 
that one can hear in the ticking of a clock or the beating of his own 
heart. 

Most of the field studies of rhythm have been concerned with either 
the first or the second of these meanings. Nothing further need be said 
about them here, since frequency and uniformity have been discussed 
earlier in the chapter. If rhythm in the sense of the third and fourth 
definitions could be impressed upon work cycles, so that attention and 
control could be limited to groups or cycles rather than to individual 
units, efficiency might well be expected to increase. The interesting 
study by Barnes and Mundel (28), mentioned above, did not, however, 
show such an advantage for what they designated as rhythmic work. 
They set up a kind of ‘“three-hole test” in which the tempo was pre- 
determined and the accuracy of the stages in the cycle of movement 
was guaranteed by the fact that each hole became available for a 
“contact” only during the appropriate moment. (Each hole was open 
for only .4 second.) Two temporal patterns were set up, comprising 
a series of 900 cycles, each involving one circuit of the three holes in 
a period of two seconds. The required distribution of times within the 
single cycle was such that in the one pattern there seemed to be a 
rhythm and in the other there appeared to be regularity without 
rhythm. The curves for these two work conditions are shown in Figure 
84, adapted from Barnes and Mundel. Each curve is a five-minute 
moving average for all subjects as indicated on the horizontal scale. 
The vertical scale represents the number of cycles missed per minute. 
It appears that the rhythmical series is less efficient than the non- 
rhythmical, suffering a disadvantage that remains fairly uniform in 
amount throughout the whole thirty-minute period. However, a careful 
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examination of the work situation and of the comments of the workers 
shows that whereas the task labeled rhythmical did arouse a feeling 
of rhythm in the sense that there wasa break between the cycles, thus 
making each cycle stand out as a unit, there was no lessening of at- 
tention and control for the components of such rhythmical units. For 
instance, one worker said, “It makes groups of three holes, but breaks 
the continuity of action,” while another said “‘Good grouping and 
breaking of work into cycles but requires slightly more concentration,” 
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and another said “Good grouping on this but it requires closer atten- 
tion while it appears not to.” Thus the particular conditions of the 
experiment deprived the worker of the only advantage that a real 
rhythmical series could have over a non-rhythmical one. It is very 
probable that subjective grouping could occur more readily in the 
regular series which was called non-rhythmical with the expected saving 
in the effort of control. The ingenious technique of Barnes and Mundel 
could well be used for further exploration of this problem. 


ie 


The Role of Incentives in Work 


The need for the application of incentives has been almost univer- 
sally recognized in a culture where nearly every one is working “for” 
some one else and where the fruits of one’s labor do not reside directly 
in the accomplishment but accrue in some more indirect form such 
as wages. The need has increased and expanded with the adoption of 
work methods and work schedules which no longer reflect the “natural 
inclinations” of the worker but, on the contrary, demand conformity 
with a predetermined and standardized program. The increase in the 
use of incentives has been accompanied by a more intelligent use of 
them. The old and traditional incentives of fear, punishment, and com- 
pulsion have been giving way in well-organized institutions to the 
arousal of initiative, cooperation, and pride in achievement. Industrial 
democracy in its best sense means that the worker takes a responsible 
part in his own management, and that incentives such as ambition, 
pride, fairness, love of the game, loyalty, and social recognition supple- 
ment or entirely replace wages, punishment, and fear of discharge. 

The use of incentives as a spur to increased production rests upon 
a thoroughly sound psychological foundation. Where incentives fail, the 
difficulty may be traced to a failure to understand their nature, to their 
misuse, or to a false conception of what can be expected from them. 
Instances of all these shortcomings will be found in the following pages. 


THE MEANING OF INCENTIVE 


The dictionary definition of the word incentive gives an interesting 
clue to its practical meaning. It means that which incites, spurs, stimu- 
lates, or encourages to action, figuratively, that which “sets one on 
fire.” The practical implication would seem to be that a given object 
or situation can be stimulating and that therefore such object or situa- 
tion should constitute an incentive. This is not necessarily the case. 
A simple instance from the animal laboratory will demonstrate a pre- 


vailing fallacy in the use of incentives. Food is perhaps the commonest 
398 


THE ROLE OF INCENTIVES IN WORK 399 


incentive in research with laboratory animals. In learning experiments 
food is the reward that the animal tries to attain by threading its way 
through a maze to the food box. But food constitutes a spur to action 
only when the animal is hungry. If a well-fed animal is put into a 
maze it will probably lie down in a corner instead of finding its way 
to the food box. Food, therefore, constitutes an incentive only to 
a hungry animal which is receptive to food. Likewise, an increase in 
wages will be an.incentive only to a workman who wants money, and a 
promised holiday will be an incentive only to one who desires a holiday. 
It would be technically more accurate to say that hunger is the incen- 
tive rather than the food, that the need felt for something is the 
incentive rather than the money that will buy it. However, it is not 
necessary to go so far as that, but it is necessary to recognize that some 
control must be exercised over both the objective situation and the need 
if there is to be a genuine incentive. A worker may go on strike in the 
face of a prospective increase in wages if what he needs or desires is not 
more money but a recognition of his union. 

The stimulus-response diagram S-R would characterize the reaction 
to an incentive if its potency resided only in the objective situation. 
Given the stimulus, S, one could predict the response, R. But a variety 
of evidence has led to a modification of this simple stimulus-response 
concept. The first and most essential modification is to introduce a sym- 
bol for the organism lying between the stimulus and the response, thus: 


S-O-R 


The response now appears to be determined by a stimulus acting upon 
a receptive organism. Some notion of the influence of the state of the 
organism may be obtained from an experiment by Hamilton (239). 
He set out to compare the influence of positive and negative incentives, 
or rewards and punishments, upon achievement, a problem that has 
long defied solution. The difficulty has lain in the fact that one cannot 
equate rewards with punishments so that it is possible to say “This 
reward as a reward is equal in strength to that punishment as a pun- 
ishment.” Any experiment in which the stimuli were not equated in 
strength should at once raise the question: Were the findings due to 
the fact that the reward was stronger or weaker than the punishment ? 
Hamilton thought he had circumvented the obstacle very simply by 
using identical objective situations as the reward and the punishment, 
but changing their effectiveness or their incentive value now in one 
direction and now in another by his instructions to his subjects. The 
mere statement that “this bell means punishment for a poor record” 
or that “this bell means reward for a good record” made it one or the 
other. A wage increase of 10 per cent may be accepted as a reward 
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for good service, or it may be rejected as a device for getting more pro- 
duction out of the worker than the employer is paying for. The objec- 
tive situation might be called the incentive object, whereas its 
influence in conjunction with an appropriate internal state would 
constitute an incentive. 
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An incentive, as it has just been defined, will almost invariably 
influence achievement. Exceptions must be made in those rare instances 
in which performance is already so near the maximum that the attain- 
ment of a higher level is not feasible. Where improvement is possible, 
the change will be in any direction in which the incitement leads. Mace 
(390) has shown that one may create just the general vague intention 
to do better, to increase speed, to improve accuracy, to raise the level of 
both speed and accuracy, or to extend the duration of the performance 
with corresponding changes in achievement. 

Laboratory researches have demonstrated that simple mental func- 
tions can be speeded up even in well-practised subjects. For instance, 
Johanson (325) found that merely informing the subjects of their 
previous records increased the speed of a simple reaction by an average 
of 6 per cent, whereas the punishment by an electric shock applied to 
a finger reacting too slowly increased the reaction speed by an average 
of 14.8 per cent. Hamilton, in the experiment cited above, reduced the 
average error in the judgment of differences in length (on the Galton 
Bar) by as much as 50 per cent. Crawley (121), by allowing his subjects 
to see their ergograph records as they were being produced, and by 
setting a certain level of performance as a goal, increased output of 
work under certain conditions by as much as 8 to 22 per cent with the 
former incentive and 13 to 52 per cent with the latter. In all instances 
Crawley’s subjects were supposedly doing their best before the incentive 
was applied. 

Hurlock (306) applied incentives to groups of school children learn- 
ing arithmetical operations and reported surprising increases in achieve- 
ment. Praise produced a gain of 75 per cent over a control group 
working in the usual manner ; reproof produced some effect though far 
less than praise; even hearing other students criticized brought about 
a slight improvement. Gates and Rissland (202) demonstrated a slight 
but measurable improvement in the performance of simple mental and 
motor tests by administering praise and reproof. 

In addition to the incentive effects already noted, it has been reported 
by Mace (390) that an incentive may delay or prevent entirely the 
onset of a decrement in output that would normally occur in the 
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course of a spell of work. In one of his experiments two groups of ten 
boys each practised the Kraepelin Addition Test for twenty minutes 
per day for ten days. One group serving as the control was instructed 
to “do its best to improve” each day, while the other, the incentive 
group, was instructed to surpass a certain standard of performance 
set anew for each subject on each day. The curves in Figure 85 give the 
average performance for twenty minutes on all the days. The dotted 
line represents the control group and the solid line the incentive group. 


FIGURE 85 
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Whereas the control group shows a pronounced decrement during the 
first half of the twenty-minute period, followed by a fairly uniform 
output from that point to the end, the incentive group shows a more 
gradual fall during the first half of the curve, with a recovery during 
the second half to nearly the level of the starting point. When the 
curves are plotted separately for the first and second weeks of practice, 
similar differences are disclosed. The cases cited are only samples from 
an extensive and varied literature showing the effects of properly ad- 
ministered incentives. The results are so well established that they form 
the basis of techniques used in routine school instruction. Industrial 
field studies will be examined later. 


EFFECTS OF VARIOUS KINDS OF INCENTIVES 


The devices that may be employed as incitements to greater per- 
formance are almost without number. Several of the more commonly 
used incentives have already been mentioned—urging one to do his 


402 PRINCIPLES OF APPLIED PSYCHOLOGY 


best; keeping him informed of his own progress; giving him some 
kind of definite goal to aim at; giving him encouragement, blame, or 
reproof; punishing him for poor performance; and giving specific 
rewards for good performance. It is not possible to arrange these de- 
vices in an order of effectiveness so that it can be said that a certain 
one will invariably be more effective than any other. The reason for 
this is that any single incentive situation may vary from very weak to 
very strong depending upon a number of factors. For instance, a money 
bonus for a certain level of performance may be an extremely powerful 
spur to activity if the bonus is large, if it is within reaching distance 
of the worker, and if by its method of presentation it does not arouse 
a negativistic reaction. On the other hand, it may be very disappointing 
in its action if the reward is small, the chance of achievement too 
remote, or if some circumstance arouses antagonism for any reason at 
all. In making comparisons, the best that can be done is to describe the 
specific conditions in detail under which each incentive was employed, 
with the understanding that the evaluation holds only for those par- 
ticular circumstances. 

Some data furnished by Mace (390) confirm these observations. He 
engaged eighty-eight students to practise certain arithmetical operations 
for ten minutes per day and four days a week for six weeks. Three sets 
of working conditions were specified with the students assigned to them 
as follows: 

Group A—37 students—to surpass their performance of the previous week. 
Group B—37 students—to equal and surpass a fixed standard of seventy com- 


putations in the ten-minute period. 
Group C—14 students—to do their best. 


All subjects worked under the same conditions for the first three days, 
but on the fourth day they started their special programs. The per- 
formance records are shown in Figure 86. The vertical scale indicates 
average group output per day (ten-minute period) and the horizontal 
scale shows the test days. Starting on the fourth day when the differen- 
tial conditions became effective, the curves begin to diverge and follow 
an independent course from that point. Group C, which is merely trying 
to do its best, leads the other two groups; next comes the group 
working toward the fixed goal of seventy problems; and last is the 
group competing with its own previous week’s record. These results are 
almost exactly the reverse of what would be expected from earlier in- 
vestigations of incentive and must be interpreted in the light of the 
specific conditions obtaining in the experiment. The powerful influence 
of the general instruction to do one’s best, in contrast to the weaker 
force of the specific goal and the knowledge of previous achievement 
demands justification. Mace attributes it, in part, to the fact that the 
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goal for Group B was set at a fixed level and was effective mainly in 
the vicinity of that level. Data presented by him and by others show 
that raising the goal by an appropriate amount from time to time in- 
creases its effectiveness. Most enlightening, however, is his explanation 
of the performance of Group C, which might have been expected to be 


FIGURE 86 
DIFFERENTIAL Errects oF INCENTIVES * 


Problems per Day 





1 3 5 7 9 11 13 15 17 19 
Days 
ee From C. A. Mace, “Incentives: Some Experimental Studies,” Industr. Hlth. Res. Bd. Rep., 1935, 
Osis 


the poorest, certainly poorer than Group A. This latter group was 
shown its previous week’s record in terms of number of problems 
solved and number of errors. Now, although errors were relatively few 
and the deductions for them made very little difference in the scores, 
the subjects were thus made conscious of their errors and consequently 
directed their efforts toward reducing them, with slight improvement 
of their scores thereby. Group C had no report of its record in amount 
done or in errors. It, therefore, was not retarded in its speed by undue 
attention to accuracy. Furthermore, in attempting to follow instruc- 
tions to do its best, it did so by setting up some notion of what its 
previous record was and tried to improve on that. Thus it provided for 
itself, though less definitely, the same kind of incentive that was given 
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to Group A, and at the same time was not hampered by the pressure 
for accuracy. It will be clear to the reader that one cannot generalize 
from this experiment to the effect that the less specific the incentive 
the more potent it will be. 

The industrial studies of Wyatt (724) furnish interesting evidence 
of the relative influence of three wage systems, time, bonus, and piece. 
In one of these ten girls, per- 
forming various operations, were 
followed through a period of 
thirty-six weeks. For the first 
nine weeks they were paid a 
fixed weekly wage, during the 
next fifteen weeks a bonus sys- 
tem was used, and for the re- 
maining twelve weeks a flat 
piece rate was adopted. The out- 
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cent (vertical scale). The horizontal scale marks the thirty-six weeks 
of the experiment. The time payment established a uniform but low 
level of performance; the bonus created a new and fairly uniform level 
about 50 per cent higher; and the piece rate brought a new level of 
achievement some 40 per cent above the bonus level. These are strik- 
ing changes in performance and testify to the potency of properly 
administered incentives. Here, as in the material discussed earlier, the 
exact levels attained and perhaps even the relative effectiveness of the 
various wage schemes depends upon the particular characteristics of 
each of these. 
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Considering the sensitivity of the incentive effects to the various 
conditions under which they are administered, it is appropriate to 
inquire whether the kind of task would have any appreciable influence 
upon the outcome. This is a difficult question to answer because the 
instances of research on various types of work in which change of 
incentive situation is the only variable are rare. The study of Wyatt 
(724) mentioned above lends support to the suspicion that kind of work 
is just one more variable that must be controlled for a full under- 
standing of incentives. Ten girls performed each of five different 
operations in a candy-manufacturing plant, doing one kind of work 
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on one day per week for thirty-six weeks. Whereas Figure 87 por- 
_ trays the influence of different wage incentives for the average of 
all tasks and all workers, Figure 88 breaks these records down into 
the average of all workers, but for the tasks taken separately. The 
differences among these curves are striking, since they vary from no 
influence at all to an improvement of more than 200 per cent. Wyatt’s 
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analysis of the data is particularly interesting from the psychological 
point of view in that the determining factors appear to reside in the 
state of mind of the workers. There are, of course, differences in the 
tasks themselves which might have an influence. For instance, in 
the number of units of output or of cycles completed in a given time, 
there is a difference of 40 to 1, unwrapping being the shortest cycle and 
weighing and wrapping being the longest. They are, in order of cycles 
completed: unwrapping 40, wrapping 20, packing 12, weighing 6, and 
weighing and wrapping 1. Thus the operation least affected by incen- 
tive stands first, and the one much affected stands second. Wyatt traces 
the incentive effect to the degree of satisfaction or dissatisfaction with 
the work. When he obtained from the workers an order of preference 
for the various operations he found that it correlated almost perfectly 
with the relative improvement in them and, with the exception of one 
shift of position, this order is the same regardless of the type of incen- 
tive. Thus in still one more instance we find the attitude of the worker 
rather than the objective situation to be the principal factor in deter- 
mining what shall be the effect of an incentive program. 
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It seems, at first sight, that the above findings are the reverse of what 
might have been expected. A task that is unpleasant, uninteresting, or 
monotonous ought to be the one that could be speeded up most readily. — 
The incentive should be a compensating influence for these deterrents. 
It is the expectation of those who use incentives that they will make 
an intolerable job tolerable, an uninteresting job interesting, and an 
unpleasant job pleasant, and thereby increase performance. If incentives 
will not do this, a more fundamental change in the operations them- 
selves may be needed. This question clearly calls for further research. 


INDIVIDUAL DIFFERENCES IN RESPONSE 
TO INCENTIVES 


It is to be expected that individuals will differ among themselves 
in their susceptibility to incentive influences and that the range of 
these differences will be of the magnitude found for other functions. 
Even greater variation might be looked for considering the variety of 
factors that have been found to influence production. Wyatt gives 
data showing the change of level of performance for each of the ten 
individuals in the experiment described on page 404. These are repro- 
duced in Table 50 where the figures represent percentage of change 


TABLE 50 


InDIVIDUAL DIFFERENCES IN RESPONSE TO INCENTIVES * 
































Workers 
Incentives 
A B Cc D E F G H tk P i 
ABTS Sagan + 9.8/+ 6.2 |+ 5.5}/— 0.3 |+11.9]}+ 4.2|+16.6/+ 7.8/4 0.4/4 31 
Bons eetieete +16.2}+ 8.9|+ 3.6|/+ 2.9]+17.0|+ 8.1/+15.3|+ 2.3]}+ 1.8 |+ 1.9 
PidéeSsa.e + 3.6]-+ 4.2 |+15.1 |+13.0 |+ 4.1)/—2.1]/+ 5.7|—8.0|—7.5|—73 





* From S. Wyatt, ‘Incentives in Repetitive Work,” Indust. Health Res. Bd. Report, 1934, 69, 12. 


in output from the first three weeks of any one wage system to the 
last three weeks of that same system. That is, the data do not show the 
initial effect of introducing a new incentive, but the effect upon im- 
provement during the course of any one wage program. Thus the entry 
of + 9.8 for worker A under a time payment means that while that 
payment system was in force he gained 9.8 per cent. The next figure, 
16.2, means that while the bonus system was in effect he gained 16.2 
per cent. Reading across the first row of figures in this table one sees 
the way in which the ten individuals varied in their performance under 
time payment, plus meaning improvement and minus meaning deterio- 
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ration. The range here is from —.03 to + 16.6. Similarly, for the bonus 
system the range is from + 1.8 to + 17.0 and for the piece rate from 
— 8.0 to + 15.1. A brief inspection of the columns in the table shows 
that individuality expresses itself in the differential reaction to the sev- 
eral modes of payment. Thus worker A made his greatest gain under 
a bonus, C under a piece rate, and H made his greatest gain under the 
time rate. 
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There seems to be a tacit assumption underlying the use of incentives 
that when improvement occurs it is to be interpreted as an increase in 
efficiency. Now such is the case only if output is accepted as the 
measure of efficiency and cost is either disregarded or assumed to 
remain constant. It will be evident from earlier discussions (Chapter 
7) that cost can neither be disregarded nor assumed to be constant. 
There are circumstances in which cost will be reflected in output, as, 
for instance, when cost to the human organism is so excessive that a 
given level of output cannot be maintained. But if one really sought 
to measure efficiency of human work, he would have to charge changes 
of cost against changes of output even where the amounts of the 
former were not excessive. It is legitimate, therefore, to inquire whether 
incentives as commonly employed increase efficiency as defined in 
Chapter 19. . 

An investigation by Vernon (660) of the production records of men 
engaged in heavy work shows that not all increases in output can be 
accepted as increases in efficiency. Six men were lifting, loading, trans- 
porting, and unloading cases of tea, each weighing about 130 pounds. 
They worked eight and one-half hours per day for the first five days 
of the week and four hours on Saturday. Before a bonus payment sys- 
tem was introduced a man handled an average of 156 cases per day 
and the level of performance was fairly uniform over a period of 
sixteen weeks. After a bonus was introduced for all cases handled 
above a certain minimum, the output rose until at the end of thirteen 
weeks the level had risen to 323 cases per day. At this point the record 
began to fall, and within a week became stabilized at about 270 cases 
per day. It could not be raised again to its former maximum. Investiga- 
tion of the workers showed that they had been overtaxing themselves, 
creating a strain that appeared to be serious. A reorganization of the 
whole work program followed this inquiry, with the result that with- 
out undue effort about 300 cases could be handled per day. An ade- 
quate measure of efficiency applied to this work situation could have 
revealed the point at which growing cost per unit of work made fur- 
ther increases in output inefficient. 
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INCENTIVE COST IN TERMS OF RECOVERY RATE 


In order to avoid the complicated and difficult techniques involved 
in measuring the cost of work directly in terms of energy consumed, 
Crawley (121) adopted a method of measuring the cost of incentives 
that was somewhat analogous to the measurement of memory by the 
“saving method.” In that method the subject learns an assignment to 
a given level of proficiency and, after a stated interval too long to 
permit a perfect recitation, relearns the material. The difference be- 
tween the learning and the relearning (in terms of number of repeti- 
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tions) is a measure of what was retained over the interval. Two methods 
of learning, for example, concentrated or distributed learning, may thus 
be compared in efficiency in terms of the amounts retained. In the 
adaptation of this technique to the incentive problem the worker per- 
formed on an ergograph until he could work no longer, then rested 
for a standardized period too short for complete recovery, and finally 
worked again under exactly the same circumstances as at first. The 
difference between the output during the first and second work periods 
would show the amount of decrement caused by the first work period 
that could not be recovered from in the rest interval. Now if, on another 
occasion, an incentive were to be introduced into the first work period, 
the decrement from that period would be reflected in the second work 
period. If, then, one were to compare the decrement under standard 
conditions with the decrement under incentive conditions, the difference 
should be due to the incentive which is the only new variable intro- 
duced. Figure 89 shows such a pair of work curves obtained on an 
arm ergograph when the load to be lifted was fifteen pounds and 
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the rest interval was four minutes. Casual inspection indicates that the 
first work period caused a decrement of some sort which shows in the 
smaller second work period. i 

Two kinds of incentives were employed by Crawley. One of these 
consisted in allowing the subject to see his ergograph record as it was 
being recorded on the kymograph drum; the other consisted in the 
addition of a horizontal line on the record serving as a goal which the 
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subject should try to reach. Coefficients of correlation between output 
in the first and output in the second work period for all subjects and 
for the various work conditions are all negative, and many of them 
are large, ranging from —.46 to —.90. They mean that a large output 
in the first work period tends to be followed by a small one in the 
second work period and vice versa. This is true whether the large out- 
put in the first work period is caused by the use of an incentive or 
not. A sample of the data obtained on the arm ergograph with a rest 
period of two minutes between the work periods is given in Table 51. 
The results for control, results visible, and results visible with goal, 
are given in the last three columns, where each figure is based on three 
work curves. There are four subjects, 4, B, C, and D, each of whom 
lifted a ten-, fifteen-, and twenty-pound weight. For each weight two 
rows of figures are given. The first row shows the work done by each 
work method in terms of percentage of the control, which is taken as 
100. The second row gives for each work method the ratio of the work 
done in the second work period to that done in the first. Thus subject 
A did 106.0 per cent as much work when his results were visible as in 
the control. In.the control he did 49.5 per cent as much in the second 
work period as in the first, and with “results visible” he did 42.4 per 
cent as much in the second work period as in the first. Inspection of 
this table will show that the incentive produced an increased output 
in every one of the first work periods, and that in every case but two 
the visible goal was more effective than just the visible record. When- 
ever the incentive did produce an increased output in the first work 
period, there followed a decrease in the output in the second work 
period. In so far, therefore, as the logic of this experiment is accept- 
able, the conclusion may be drawn that the gain from the use of incen- 
tives is not necessarily to be interpreted as an increase in efficiency 
but may, on the contrary, leave a second work-curve decrement 
chargeable against the first work-curve output. The amount and serious- 
ness of this decrement would have to be determined for each case. 


INCENTIVE COST IN TERMS OF METABOLIC RATE 


The method employed by Crawley is at best an indirect attack upon 
the problem of incentive cost and does not obviate the necessity for 
a more direct attack upon it. This has been attempted by Poffenberger 
and Rounds,* who measured the cost of work in terms of oxygen con- 
sumption, employing a technique resembling that to be described in 
the next chapter. The work consisted of arithmetical computation. Sub- 


* A. T. Poffenberger and G. H. Rounds, “Metabolic Cost of Incentives” (unpub- 
lished) . 
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jects were paid an hourly stipend, and a money bonus for output be- 
yond a certain level constituted the incentive most commonly employed. 
The results of this study furnish striking evidence for the dependence 
of the incentive response upon the attitude of the worker as well as 
upon factors in the objective situation. This is so much the case 
that each individual performance record becomes unique and cannot 
be combined statistically with others without loss of meaning. Among 
these “case records” there are instances in which the incentive produced 
increased output accompanied by increased metabolic rate, decreased 
output with increased metabolic cost, and decreased output with de- 
creased cost. They are unintelligible when divorced from the introspec- 
tive reports that were associated with them. Of most interest, of course, 
are the cases in which the incentive created a genuine increase in 
efficiency, meaning higher output and lower metabolic rate. The intro- 
spective reports in these instances show a complete freedom from 
distracting influences of an objective or subjective sort, a complete 
absorption in the task such that the worker is oblivious of his sur- 
roundings. There is no awareness of the bonus as the end to be attained, 
but rather the activity seems to be an end in itself. In the cases where 
increased output is accompanied by increased metabolic rate, the worker 
knows that he is working against resistance, and even the bonus crowds 
into his field to compete with the work itself. Recent work of Davis 
(128) (129) on muscular tension during work under distraction, de- 
scribed in Chapter 7, lends support to the suspicion that the former 
condition will be characterized by relative freedom from muscle ten- 
sion, whereas the latter will show an excess of such tension. Differences 
in muscular tension might well be related to the differences in metabolic 
rate. What makes this perfect adjustment in some cases and not in 
others remains an unsolved problem. Every worker knows that at 
times he has such lucid periods when, in the absence of any artificial 
incentive, his achievement reaches a high level. 


MAKING INCENTIVES EFFECTIVE 


Although there is much that is still unknown about the mechanism 
of incentives, there are a few facts that are sufficiently well established 
from the researches on animals, children, workers in the laboratory and 
in the field to have attained the status of rules. Some of these will be 
mentioned. 


1. Whatever the nature of the incentive may be, the consequence to the indi- 
vidual should be immediate rather than remote. Waiting for one year for 
the bonus that has been earned makes it less effective as a spur to action 
than it would be if it came in a month, a week, or a day. However, the units 
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should not be so small that the reward per unit appears to be not worth 
striving for. 

2. The reward or the punishment should be certain in order to be most effec- 
tive. Suspicion from any source whatever that the results may not be forth- 
coming weakens the effect of the incentive. 

3. The incentive plan should be simple enough to be readily understood. Uhr- 
brock (655) cites instances in which incentives not only failed in positive 
results but actually aroused antagonism because they were too complicated 
to be understood or were misunderstood by the workers. 

4. The return for added effort should be easily computed by the worker. 
Whatever the payment system, it should not require the application of com- 
plicated formula by a statistician. The best results may come from a scheme 
so simple that the worker can tell just what difference every added unit 
of output will make to him at the moment he adds the unit. 

5. The reward should be within the reach of the worker. If set so high as to 
appear unattainable it may create discouragement, rather than incite to 
increased production. 

6. It must be remembered that attitude of mind is an essential part of the 
incentive picture and that as much attention should be given to establishing 
proper attitudes as to setting up proper wage systems. 

7. Output is not an entirely safe measure of the effect of incentives. Watch 
must be maintained for signs of increasing cost or increasing dissatisfaction 
that may eventually make the incentive program fail. 


28) 


Reducing the Cost of Work 


The efficiency of an activity can be increased as readily by decreasing 
the cost per unit of work as by increasing the number of units of work. 
Major attention has always been paid to the latter because output is 
relatively easy to measure whereas cost is relatively difficult to measure. 
This is especially true in the case of human efficiency. Although great 
progress has been made in recent years in the techniques of measuring 
human energy expenditure, the methods are complicated and not well 
suited to the industrial situation (480). Where they cannot be conven- 
iently used, some other less direct measure is generally employed, such 
as those discussed in Chapter 6, and the one of these most commonly 
used is output. When as many factors as possible are held constant 
in the work situation, a falling off in output is interpreted as resulting 
from increasing cost. 

As pointed out in Chapter 6, there are at least two dangers in this 
substitution of output for cost. First, there may be a reduction of out- 
put merely through loss of interest or through carelessness. Care must 
be taken, however, to be sure that these very changes are not them- 
selves indicators of increasing cost. Second, there may be no decrease 
in output, when there otherwise would be, because a certain level is 
maintained through the use of incentives, and with a probable increase 
in energy expenditure. 

The effort required to perform a given task is sometimes employed 
as an indicator of cost. In physical activities it would seem that effort 
is evidence of muscular strain, hence to work with greater effort would 
mean to work less economically. But to measure effort is a difficult 
matter, unless introspective report of effort be accepted as adequate. 

The following discussion of economy of work will draw upon many 
techniques in addition to the direct measures of cost in terms of the 
energy expended by the organism in doing work. In general it may be 
said that there are two ways in which economy of work may be in- 

413 


414 PRINCIPLES OF APPLIED PSYCHOLOGY 


creased, namely, by reducing the effort required to do the work itself, 
and by establishing the proper relationship between work and rest. The 
effort required to accomplish a given end may be reduced by choice of 
the appropriate tools and machines, by proper adjustment of the worker 
to them, and by choice of the correct movements. 


ECONOMY THROUGH THE CHOICE OF PROPER 
TOOLS AND EQUIPMENT 


Especial attention should first be directed to the matter of providing 
the worker with the most efficient mechanical devices. Industry and 
business have gone far in this respect, and research is regularly con- 
centrated upon the improvement of tools and machinery (26). Investi- 
gation shows that there are still surprisingly large differences in the 
human work required to operate various brands of machines that are 
marketed for accomplishing the same purpose. Careful search may be 


TABLE 52 


Tue Worx ReouireD To Type AVERAGE LETTERS ON FIvE DIFFERENT TYPEWRITERS * 














vey Letter Space Shift Line Carriage Total 
Keys Bar Key Space Return Work 
Ue a eves Arar e 33.6 52 5.4 21.2 Sad 98 
InP Be, Sane ee 53.8 3.0 5.8 14.1 34.0 111 
CE, seme stees 42.4 3.8 3.8 17.8 32.4 100 
Dae: Sean ates 45.2 3.6 4.2 10.8 35.8 100 
Ay. eo: fee 29.8 2.8 48 16.8 27.2 81 








* Adapted from H. F. Norton, ‘‘The Work Required to Operate Several Makes of Typewriters,” 
Trans. Amer. Soc. Mech. Eng., Management, 1928, 50, 29-36, 36. 


needed to find among these the most efficient one. For instance, Norton 
(469) reported a study of five makes of typewriters all purchased in 
the open market and among which there was a great variation in the 
ease of operation. He measured, separately and by a technique that 
need not be described here, the physical work required to depress the 
letter keys, the space bar, the shift key, and the line spacer, and to 
actuate the carriage return. His average figures for five machines of 
each of the five makes of typewriters, named A, B, C, D, and E, are 
shown in Table 52, in which the entries show the work done in ergs 
divided by 10,000. 

The author points out several significant matters which are not ap- 
parent from the table. There is a great variation in efficiency among the 
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five machines of any given make owing to differences in adjustment. 
This suggests the need for constant vattention to maintenance of a 
typewriter if the highest efficiency is to be attained. No one kind of 
machine has all the highest ratings. If the best rating from the machine 
having the highest rating were to be taken for each operation, the 
result would be a typewriter that would call for only about six-tenths 
of the work required by the average machine. The choice of the most 
efficient platen would decrease the needed work by about 10 per cent. 
The author wisely remarks that the mechanical work required to 
operate a typewriter will not necessarily provide an adequate measure 
of the human effort required to operate it. This observation, supported 
by the following quotation, leaves valid the comparison of the various 
typewriters. 


The work expended on the keys is about equal to the work expended in 
returning the carriage for the average letter; yet nearly every one will admit 
that it is more tiring to strike the keys 700 times than to move the carriage 24 
times. Again, the total work needed to type a letter is the same as the amount 
that would be required for the average person to step up one step on the stairs; 
and it is needless to say that the typing of twenty letters takes more physical 
effort than climbing one flight of stairs. (469, 36-37) 


ECONOMY THROUGH CHOICE OF CORRECT 
MOVEMENTS 


The selection of those movements that can be most naturally and 
most easily made stands high among the factors that make for efficient 
work. Some forms of movement are much more easily made than 
others. For right-handed persons, reactions by that hand are easier and 
less tiring than those by the left hand. In the manipulation and control 
of machinery—as in driving an, automobile, in handling office devices 
such as computing machines or typewriters—interesting cases for 
study are to be found. The typewriter offers perhaps one of the most 
striking opportunities for improvement in this respect, in part because 
of its widespread use. A survey by Hoke (264) of the distribution of 
movements in typewriting on an ordinary machine, showed that, out 
of 37,356 movements, 21,301 were struck by the less efficient left hand 
and only 16,055 by the more efficient right hand. Not only is the work 
not properly distributed between the two hands but it is also uneco- 
nomically distributed among the fingers. When the frequency of appear- 
ance of the various letters of the alphabet in current writing and the 
efficiency of the different fingers (speed of tapping) are taken into 
account, the burden carried by each finger in typewriting may be ex- 
pressed in terms of its ideal load. Table 53 gives these data. The first 
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finger of the right hand carries 135.8 per cent of the ideal load, whereas 
the second finger of that hand carries only 58.4 per cent of the load 
for which it is adapted. The second finger of the left hand is over- 
loaded as much as that finger of the right hand is underloaded. The 


TABLE 53 


Loap on FINGERS DURING TYPING * 








Percentage of Ideal Load 





Finger Right hand Left hand 
DB ccopinvaucteusuay sions telsie susveionaictats 135.8 149.3 
DAE Sees foun ston oterenetere wie eae 58.4 153.0 
OP eS OU OIIO OC SCO LEGOGOIC 100.5 I3uk 
AAs Nicht siete cesta ole, tese re ohare 30.6 93.9 
Average! load) cac. cece nee 81.3 16 I es 





* Adapted from R. E. Hoke, The Improvement of Speed and Accuracy in Typewriting (Baltimore, 
Johns Hopkins University Press, 1922). 


right hand as a whole has lighter duties, and the left hand has heavier 
duties, than it is capable of performing. Hoke (264), Dvorak, Mer- 
rick, Dealey, and Ford (153a), and others have proposed reorganiza- 
tions of the typewriter keyboard to accord with the disclosures of 
research, but none of these investigators has thus far been able to 
overcome the inertia of long-established tradition in favor of the 
“standard” keyboard. 


ECONOMY. THROUGH PROPER POSITION 
OF THE WORKER 


It frequently happens that unusual and tiring movements are necessi- 
tated by the improper height or arrangement of working material in 
relation to the worker. In one case, a slight change in the height and 
slope of a work-table enabled girls engaged in sorting and filing cards 
to increase their output by about 50 per cent with no decrease in 
comfort. In another case, small alterations in the operation and arrange- 
ment of the machinery decreased working time almost half without 
increase in fatigue. 

Many of the spectacular increases in efficiency reported by the Gil- 
breths (207) are owing to just such changes. They recognized the value 
of a comfortable adjustment of the body posture during work and con- 
structed chairs to place the worker in exactly the correct relation to 


FIGURE 90 


ARRANGEMENT FOR Typinc: Lert, WHILE SEATED; RicHT, WHILE STANDING * 








* Obtained through the courtesy of L. M. Gilbreth. 
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his work. They saw the necessity for a shift of body posture occasionally 
in order to relieve strained muscle groups, and devised tables and 
chairs that would permit efficient work while the operator is either 
standing or sitting. One of the most interesting of such arrangements 
is the desk and chair, arranged for a typist as shown in Figure 90. The 
legs of the desk have been lengthened so that the typist, when standing, 
is just at the right height for her work. The chair is fastened upon 
a small movable platform that makes the sitting height correct. The 
worker can, therefore, stand or sit as she pleases by moving the plat- 
form back and forth. Although no actual data are at hand to show 
the value of this device, it is reported both to increase output and to 
reduce fatigue materially. The writer is informed that the unique desk 
and chair were never widely adopted because of the strength of 
tradition in favor of the customary arrangement and the “strange” 
appearance of the new one. Even in this age of efficiency, tradition, 
especially as it concerns the attitude of the worker in office and shop, 
is a serious obstacle to the introduction of improved methods of work. 


ECONOMY OF DIFFERENT METHODS OF 
CARRYING LOADS 


One of the most interesting studies of the effect of posture upon the 
cost of work was made by Bedale (33) in terms of energy expenditure. 
By means of a portable respiration calorimeter, he measured the oxygen 
consumed per kilogrammeter of work. The worker carried loads vary- 
ing from twenty to sixty pounds over a circular route one hundred 
yards in length. Although walking was continuous at a fixed rate of 
speed, the worker was under load only every alternate trip around the 
circuit. Such an arrangement, as well as the size of the loads carried, 
was chosen in order to resemble as nearly as possible the regular indus- 
trial working conditions. Eight postures, all of them suitable for carry- 
ing certain commodities, are indicated in the diagrams of Figure 91 
and were as follows: 


1. Tray carried in front of the body 

2. Tray carried in front but with the weight taken off the arms by a strap 
around the shoulders and fastened to the corners of the tray 

3. Weight tied in equal bundles and carried at the sides of the body in either 

hand 

Weight distributed over a board carried on left shoulder 

Weight carried in tray on left hip 

Weight carried in a rucksack 

Weight divided equally between two pails and carried on a shoulder yoke 

Weight carried in a tray upon the head 

Normal posture 


CON AME 


FIGURE 91 


Postures ASSUMED IN CARRYING LoADs * 
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* From E. M. Bedale, “Comparison of the Energy Expenditure of a Woman Carrying Loads in Eight 
Different Positions,’ Jndustr. Fat. Res. Bd. Rep., 1924, No. 29, 27 
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Figure 92 gives the records for metabolic cost in the form of curves. 
The vertical scale is in units of oxygen consumed for each horizontal 
kilogrammeter of work, that is, one kilogram carried forward a dis- 
tance of one meter. There is a separate curve for each method of 
carrying and these are named at the left of the chart. The different 
loads are shown along the base line of the chart. 


FIGURE 92 
OxyGEN CoNSUMED IN CarryiInc Loaps * 


Tray II 2 


ray | lp 
Shoulder 4 
Bundles 3 


0, per Horizontal Kilogrammeter 





Load Pounds 


* Adapted from E. M. Bedale, ‘‘Comparison of the Energy Expenditure of a Woman Carrying Loads 
in Eight Different Positions,’’ Industr. Fat. Res. Bd. Rep., 1924, No. 29. 


That method is found to be the most efficient which gives the most 
nearly normal body posture, allowing thereby the greatest freedom of 
the chest in breathing, interfering least with the gait, and creating the 
least local strain. The relative importance of these several factors is not 
yet known. The yoke method is by far the best as the curve is the 
lowest for all loads. Inspection of the posture chart shows that the 
body maintains a normal position by this method. For all the other 
methods there is a relatively large increase in cost per unit of work 
at either forty or fifty pounds of load. Thus the tray I, the back, and 
the bundle methods become uneconomical when the load is over forty 
pounds, and the shoulder method when the load is over fifty pounds. 
The least economical method is carrying the weight on the hip. An 
examination of the posture chart will bear out these conclusions except 
for the bundle method, which is inefficient because of local strain in 
the wrists rather than in the distortion of posture, and for the head 
method, where constriction of the chest muscles was the dominant 


factor. 
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This experimental study is important because it shows the feasibility 
of measuring the energy consumption directly while work of an indus- 
trial sort is in progress, and also because it shows how complex the 
weight-carrying problem is, since the efficiency varies not only with the 
method of carrying but with different weights for a given method. 


ECONOMY IN WHEELING A BARROW 


The research of Crowden (122) upon the energy cost of wheeling 
a barrow will serve as a final example of the significance of both cor- 
rect posture and correct movement for the reduction of energy cost of 
work, and will at the same time suggest the flexibility of the energy- 
measuring techniques for the analysis of the cost of separate stages 
of a task. The equipment and method of energy measurement may be 
seen in Figure 31, facing page 116. Of all the many aspects of the prob- 
lem that were studied by Crowden, only that one concerned with the 
actual process of wheeling the barrow will be examined. 

The operation was broken down into three parts as follows: a gravity 
factor, raising and lowering the barrow handles; an acceleration factor, 
attaining speed and stopping; and a velocity factor, maintaining the 
desired speed. The cost of the various part operations was determined 
as follows. 

Wheeling a distance of 150 meters with one start and one stop 
cost 3,560 cubic centimeters of oxygen, whereas wheeling 10 meters’ 
distance with one start and one stop cost 639 cubic centimeters of 
oxygen. Therefore, the difference of 2,921 cubic centimeters between 
these two costs indicates the cost of wheeling a distance of 140 meters. 
The cost of wheeling 10 meters is then readily found to be 208 cubic 
centimeters. If this amount is now deducted from the cost of 10 
meters with one start and one stop, it will appear that one start and 
one stop will cost 431 cubic centimeters of oxygen. Now this starting 
and stopping includes both raising and lowering the barrow handles 
and acceleration. A supplementary experiment showed the cost of rais- 
ing and lowering the handles to be 114 cubic centimeters, leaving 317 
cubic centimeters for the cost of the acceleration alone. Crowden there- 
upon computes that for wheeling a load a distance of 50 meters the 
following costs could be assigned: 


Gravity—114 cubic centimeters of oxygen (7.75 per cent of total cost) 
Acceleration—317 cubic centimeters of oxygen (21.55 per cent of total cost) 
Velocity—1,040 cubic centimeters of oxygen (70.7 per cent of total cost) 


The first two stages thus account for about 30 per cent of the cost. 
Hence the more frequent the stops, the greater the cost, from which it 
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follows that for the greatest efficiency, the working set-up, including 
load, and so forth, should be such that the total distance to be traversed 
could be negotiated without an intermédiate stop. 


ECONOMY THROUGH PROPER DISTRIBUTION 
OF EFFORT 


The cost of work, however that cost is measured, may be considerably 
reduced by establishing a proper relationship between work periods and 
rest periods. The material presented in Chapter 6 gives at least a 
theoretical justification for a study of work-rest schedules. The curve 
constructed from Mosso’s ergograph experiment (Figure 30) shows an 
increasing cost per unit of output as the work progresses. It appears 
that the first half of the work is accomplished with as little cost as the 
last 10 per cent of the work. This would mean that a unit of work at 
the end of the curve is about five times as costly as one at the beginning 
of the curve. On the other hand, there would have to be set off against 
this increase in cost, the increasing output in the early portion of the 
curve, which is attributable to the warming-up process. Here then are 
at least two factors, discovered from the measurement of output and 
of recovery, upon which an efficient work curve will depend. 

Measurement of the metabolic cost of work gives still further theo- 
retical justification for attention to the work-rest relationship. Increased 
cost occurs when the equilibrium between the processes of waste and 
repair is disturbed beyond a given degree. Work is most economically 
done when a proper balance is struck between them, a condition which 
is technically known as the “steady state.” 

Schubert (541), in an experiment referred to on page 117, attempted 
to measure the metabolic cost per unit of physical work at various 
stages of the work curve. He tried to establish a work curve that a 
worker, after practice, could repeat day after day; to divide the work 
curve into fourths; and to compare the metabolic cost per unit of 
work in each of these fourths. The only work program that would 
hold steady on successive days was one in which the load, tempo, 
and duration were such as to enable the worker to maintain a uniform 
output. Change of cost was, therefore, sought in the metabolic rate 
alone. 

It appeared in this particular experiment that the conditions which 
produced a steady output also produced a “steady state” in the worker 
so that cost per unit of work did not change or at least changed very 
little. This last qualification is made necessary by the nature of the 
measure of the metabolic process. It happens that the cost of a given 
work period cannot be determined merely from the oxygen consumed 
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during that period, for the organism goes into oxygen debt which is 
repaid or made up in this experiment during the succeeding rest 
period. The reality of this oxygen debt will be obvious in the case of 
a runner of a hundred-yard dash. He holds his breath during the race so 
that whatever oxygen he has used must be replaced after he begins 
again to breathe. When Schubert measured the repayment of this oxy- 
gen debt during rest following the work, he found only a slower rate 
of repayment for later portions of the curve rather than a greater 
debt to be paid. Laboratory experiments of this type show that work 
conditions can be arranged so that a uniform performance is possible 
in terms of output and cost. Failure to meet these conditions will bring 
reduced output and increased cost. 


FIGURE 93 


CHANGES IN CosT PER UNIT oF Work * 


c.c. of CO, per Second per Sq Meter of Body Surface 





P.M. Wanike Hours A.M. 
* Adapted from A. D. Waller, ‘‘The Physiological Cost of Work in Various Departments of the 


Times Printing House,’”’ J. Physiol., 1920, 53, CV as modified by R. M, Page, “On Supplanting the 
Industrial Fatigue Concept,” J. Business, 1929, 2, 144, 


The metabolism measurements made by Waller (481) (675) support 
the expectation of increasing cost per unit of work in the latter part of 
a work spell. He measured the metabolic cost in terms of carbon dioxide 
exhaled per second by night workers in the various departments of the 
London Times Printing House. The technique of measurement was 
similar to that already described. The pertinent results for the typecast- 
ing department are given in Figure 93 in which the abscissa shows 
the working hours from 5 p.m. to 1 A.m., and the ordinate is a scale rep- 
resenting cubic centimeters of carbon dioxide per second. The striped 
section along the base line indicates a resting requirement of approxi- 
mately 3 cubic centimeters per second. If the area under the curve, 
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which is an average of twelve nights, be divided vertically into two 
equal parts, the dividing line will fall at about 10:30 p.m. This means 
that from 5:30 to 10:30 p.m., a period of five hours, the same amount 
of energy was expended as from 10:30 p.m. to 1 a.m., a period of 
two and one-half hours. Assuming that output of work was uniform 
over the whole work spell, an hour in the latter part of it would be 
nearly twice as costly in energy expended as an hour in the early part. 
Curves for other types of work in the Printing House do not, however, 
show the same increment of cost. In fact, the discrepancy in cost 
between early and late hours varies from none whatever for the proof- 


FIGURE 94 
INFLUENCE OF REsT INTERVAL UPON A SUCCESSION OF ERGOGRAMS * 
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* Adapted from C. W. Manzer, “An Experimental Investigation of Rest Pauses,’’ Arch. Psychol. 
(New York), 1927, No. 90, 60 and 71. 


reading department to the case just described which is the maximum. 
The determining factor, according to Waller, seems to be the amount 
of muscular activity involved in the process. 

The laboratory experiment of Manzer (394), cited in Chapter 6, 
shows the effects of varying lengths of rest pause upon output. Some of 
his data for one subject are presented in Figure 94. All of the conditions 
are the same for the two curves except that in the one case the rest 
interval between ergograms in ten minutes and in the other it is two 
minutes. The arm is rhythmically lifting a weight of 13.6 kilograms. 
With the ten-minute interval, the output actually increases during the 
greater part of the curves, whereas with the two-minute interval there 
is a decrease of about 35 per cent in the second work spell and a more 
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gradual decrease from that point. It may be surmised that such a 
load, rhythm, and rest interval could be found for this subject that his 
performance would not fall below its initial level over a long series of 
work spells (steady state). 

An additional study by Shepard (559) will be mentioned because it 
approximates the industrial situation rather closely and because it 
offers evidence concerning both output and energy cost. He employed 
a person to work approximately a nine-hour day at what he called 
light-heavy muscular work. It consisted in raising and lowering a pair 
of chest weights—the actual load on each arm being 8.4 pounds—by 
walking to and from the point of attachment of the device. Although 
the load was too light to produce muscular strain, it was raised and 
lowered so often that the worker became sensibly fatigued by the end 
of the day. All circumstances under which the work was done were kept 
as constant as possible. Conditions of quiet, temperature, and humidity 
were more uniform and favorable than under ordinary factory condi- 
tions, and any deviations from good conditions were noted. In one 
section of his study, the work periods varied in length from twenty-five 
minutes to sixty minutes, whereas the rest period was always eight 
minutes. 

TABLE 54 


THE OpTIMAL RELATION BETWEEN WoRK AND ReEsT * 








Length of Work Length of Rest Average Foot-Pounds of 
Period Period Work per Hour 
25 8 88,232 
30 8 96,880 fF 
35 8 98,237 
40 8 97,600 f 
45 8 98,712 
50 8 96,600 + 
Sys) 8 95,730 
60 8 94,823 





* Adapted from G. H. Shepard, ‘‘Fatigue Experiments at Purdue University,” Indust. Management, 
1921, 62, 281; and 63, 354. 
+ Low temperature and high humidity. 


The results of these different combinations of work and rest are 
given in Table 54. The first column gives the length of the work period 
in minutes and the third gives the foot-pounds of work done per 
hour. It should be noted that when three of the schedules were in 
operation there was a condition of low temperature and high humidity, 
to which the author attributes a loss in efficiency. The maximal pro- 
duction was obtained with a work period of forty-five minutes and a 
rest of eight minutes, when no account was taken of energy expendi- 
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ture. Essentially the same results were obtained in another section 
of the experiment where the rest periods varied and the length of the 
work period remained constant. 

The inspection of Figure 95 shows a further interesting and impor- 
tant fact. In addition to a curve constructed from the figures of the 
table (with slight corrections for unfavorable environmental condi- 
tions as noted), there is plotted a curve showing the loss of weight of 
the worker per unit of work done. From this it appears that loss of 
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weight, which the investigator takes as an indicator of energy expendi- 
ture, is not directly correlated with output, but depends upon the 
relation between work period and rest period. As in cases which we 
have considered before, the amount of work done is, when taken alone, 
not an entirely safe index of efficiency. Taking loss of weight into 
account, the forty-minute work period with the eight-minute rest 
period gives the most effective schedule. Such is certainly the case where 
the job is to be continued over a long period. 


DISTRIBUTION OF MENTAL WORK AND REST 


Shepard concluded from his study, and verified the conclusion in later 
work (558), that for light-heavy industrial work of this sort about 
one-sixth of the time should be spent in rest. The point that is particu- 
larly significant is that the schedule that gives the best results, the 
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optimal program, is not the one that allows the largest proportion 
of rest nor the smallest proportion of rest, but is one that lies about 
midway between these extremes. The same conclusion is reached in 
regard to the relation between work and rest in mental activities. 
Phillips (494) investigated a series of work and rest schedules for 
the process of high speed continuous multiplication of single digits by 
single digits. The subjects were four boys twelve to fourteen years 


FIGURE 96 
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of age, engaged by the week and paid a wage supplemented by bonus 
payments. The experiment lasted for twenty-four days, each compris- 
ing twelve minutes of work, with work periods of one, two, three, 
or four minutes, and with rests of thirty seconds to thirty-two minutes 
between work periods. The results of this experiment are shown graphi- 
cally in Figure 96, where there are four curves, one for each length of 
work period, where the abscissa indicates the rest periods, and where 
the ordinate indicates the average number of multiplications per day. 
A high output occurs for all work periods with a rest of fifteen to 
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thirty seconds. Longer or shorter rests seem to reduce the amount 
done, except that when the rests are four minutes or longer, the output 
again rises and may reach a second high point. The author explains his 
findings as a result of the competition of two sets of factors, one set 
which he calls fatigue, a retarding factor, and the other set which he 
calls incitement. Too much rest may be just as uneconomical as too 
little in both mental and physical work. 

The optimal relationship between work and rest is very sensitive 
to changes in the conditions of the work. The schedule for handker- 
chief folders that was worked out by Gilbreth and is described in 
Chapter 6, allowed one-fourth of the total time for rest and was re- 
sponsible for a large increase in efficiency. But the schedule was found 
to hold for plain white handkerchiefs only. When black-bordered ones 
were folded, the onset of fatigue was much more rapid and a still 
larger proportion of the total time had to be spent in rest. This case 
affords an illustration of the fatiguing effects of strong contrasts of 
light and shade, especially when they are moving within the field of 
vision. Although work and rest schedules need modification to meet 
slight changes in working conditions, almost any schedule that intro- 
duces rest pauses in long stretches of work will raise the efficiency 
somewhat. There is little or no danger, outside of the laboratory, of 
increasing the length and number of rests beyond the optimum. 


FIELD STUDIES OF WORK AND REST 
SCHEDULES 


Field studies of this nature, lacking the control of conditions that 
is customary in the laboratory, must be interpreted with caution. There 
are so many factors that play a part in changes of production, such 
as slight differences in the work, temperature, humidity, and lighting 
conditions, systems of payment, and even the character of the workers 
themselves, that the cause of any change cannot be readily found. 

Some of the variables can be eliminated by following the same group 
of workers through a series of changes in work schedule, because most 
of the circumstances will then remain the same. Such a field study 
has been made of light industrial work by Vernon and Bedford (664) 
in which a special effort was made to reduce variation in working condi- 
tions. The most important uncontrolled variable was the increasing 
output of workers as the result of practice. They found that, in the 
case of some individuals and in certain kinds of work, improvement 
from practice continued over a period of several years. Two typical 
curves will illustrate their results which they attribute to the introduc- 
tion of rest periods. In the first case, a rest pause of ten minutes was 
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introduced into the middle of the morning’s work at labeling. The out- 
put records of seventeen girls over a period of twenty weeks without 
the rest period are available for comparison with the records of the 


FIGURE 97 
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same individuals over a period of fifteen weeks after the introduction 
of the rest period. The curve in Figure 97 shows the amount and char- 
acter of the change. Below the solid line in the figure there is plotted 
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the actual working time per week. A comparison of the two curves will 
show that the fluctuations in the hours worked per week cannot be 
responsible for the change in the output beginning at the end of the 
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twentieth week. Although there was an actual loss of about 2 per cent 
in working time through the introduction of the rest period, there was 
an increase in the last six weeks of work of 13 per cent in average 
hourly output over the pre-rest weeks. 

In the second investigation, a five-minute rest was allowed at the 
end of each hour of work at assembling bicycle chains. This is a task 
requiring a high degree of attention. The records of seven girls were 
followed for a period of sixty weeks, and at the end of the first six 
weeks of this time the rest period was introduced. The change which 
resulted may be seen in Figure 98. In spite of the loss of 7 per cent of 
working time on account of the rest periods, the average hourly output 
increased 13 per cent after the change of schedule. 


FIGURE 99 
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IN Dine NCES ORD EN GrH OF WORKING DAY 


The many studies of output in the course of a day’s work show 
two characteristic output curves. They are illustrated in Figures 33 
and 34, pages 119 and 120. The one derived from moderately heavy 
work is convex upward for each half-day, whereas the one derived 
from rapid, repetitive work, is concave upward. In Figure 99 it is pos- 
sible to compare two lengths of working day for moderately heavy 
work. These work curves (219) are derived from two manufacturing 
plants, equivalent in the nature of their work except that the first one 
worked an eight-hour day and the other a ten-hour day. In each plant 


430 PRINCIPLES OF APPLIED PSYCHOLOGY 


FIGURE 100 
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all the operations were combined to make the one output curve. The 
figures are in terms of the percentage of the maximal output of which 
the plants are capable, as indicated by the scale on the left of the chart. 
The hours of the day are shown at the bottom of the chart. Both curves 
show a very low output at the beginning of the day, with the highest 
output some three or four hours after the beginning of work, with 
a drop just before the noon hour, and with a still greater drop at the 
end of the day. The solid line in the chart indicates the average output 
per day and the dotted line indicates the average output per half-day. 
The average output for the ten-hour day is 90.3 per cent of the maximum 
whereas that of the eight-hour day is 94 per cent. The output for the 
different hours of the day may be read directly from the chart. In every 
case the average output is higher in the eight-hour day than in the 
ten-hour day. 

The greatest difference between the two work schedules is to be found 
in the first and the last hour of the day. At least two factors are present 
here. One of them is the residue of fatigue from the previous day 
tending to keep down the production, and the other is the definite 
gauging of output in the light of the length of the task to be performed. 
These two factors manifest themselves in various ways, such as delay 
in starting work, a slower rate of work, and more frequent delays. The 
same two factors are also responsible for the difference in time at which 
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FIGURE 100—(Continued) 
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the maximal score is reached. In the ten-hour day the maximum is 
reached in the fourth hour of work whereas in the eight-hour day it 
is reached in the third hour of work. 

Such daily output curves have been analyzed by Vernon, who found 
that, when he divided the first-hour and the last-hour records each 
into two half-hour periods, the low records were due to delay in start- 
ing work and to premature stopping of work rather than to an actual 
slower rate of work after it had really started. Still, the difference 
between long and short working days shows itself in a difference of 
output, and it matters little, practically, whether this result is due to 
one cause or another, if both are equally the product of the length of 
the working day. A reduction of working time by two hours does make 
considerable difference in the shape of the curve, tending to raise all 
low points nearer to the maximum. 


EFFICIENCY DURING THE WEEK 


Very much the same picture is obtained when longer than daily 
work periods are considered. Although data for weekly periods are 
scarce, they seem to show a mounting efficiency during Monday with 
a maximal output on Tuesday, followed by a gradual decline in pro- 
duction until the low point is reached on Saturday. The weekly curve 
of work reported by Polakov (507) and reproduced in Figure 100 
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shows such fluctuations. The data cover a period of fifty-two weeks, so 
that each day’s record on the chart is an average of fifty-two daily 
records. Output is measured indirectly in terms of thousands of kilo- 
watt hours of electric current consumed in a large number of industrial 
establishments. The close relationship between power consumed and 
output for a group of industries was previously established by measur- 
ing samples of both and correlating them. Such a measure of output 
could be employed only where electricity was used primarily for 
power purposes. The rise of the curve at the end of each day is 
obviously the result of the sudden use of current for illumination 
purposes and should be disregarded. There are no curves available to 
show the possible variations in this weekly curve that would result 
from changes in work schedules, but there is reason to believe that 
beneficial changes in the daily schedule would be reflected in the 
weekly curve. It would be particularly interesting to compare curves 
for the radically shortened working week of today with those of the 
earlier and longer week. 


ADJUSTMENT TO CHANGE OF WORK SCHEDULE 


One of the most significant characteristics of the curves in Figures 
97 and 98 is the slowness of the rate of improvement after work and 
rest schedules have been changed. They look very much like practice 
curves. In Figure 98 it appears that a period of about twenty-four 
weeks was required for the output to reach a fairly constant level, 
which was then maintained for the remaining thirty-two weeks. In 
explanation of this slow rate of adjustment, the authors (664, 11) say: 


The slowness of the adaptation is due to the fact that, as a rule, it is brought 
about quite unconsciously. The workers get a little less fatigued because of the 
rests, and in consequence of their increased reserve of energy they gradually 
quicken up their rate of production until finally they may fatigue themselves 
as much as they had done previously without the rests. 


This same phenomenon of slow adjustment is especially well demon- 
strated in a series of changes of hours of work in one of the war indus- 
tries in England reported by Vernon (663). Output in a moderately 
heavy lathe operation was followed for a period of ninety-three consecu- 
tive weeks (663, 9): 


[During this period] there was no alteration whatever in the conditions of 
production, other than in the hours of work. Fresh workers were not included 
in the groups until they had acquired a steady output, and as the great majority 
of the women of each group were included in succeeding groups, it follows 
that the data may be accepted as giving a fair index of the productive power 
of experienced workers throughout the statistical period. 
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Figure 101 shows the nominal working hours per week, the actual 
average number of hours worked, and the “hourly output.” In the 
case of the “actual hours” and “hourly output” curves, both the original 
curves (solid lines) and the smooth curves (dotted lines) are given. 
The left-hand scale is in terms of units of work done per hour, and the 
right-hand scale is in terms of number of hours per week. The curves 
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show that a reduction in the number of hours of work per week was 
followed by a period of adjustment covering many weeks. For instance, 
following the change from 66.0 to 54.4 actual working hours, there was 
no change from the output index of 108 for a period of nearly a month. 
Then there followed a rising curve of output for about two months 
until the level of 131 was reached. When the actual hours were reduced 
to 47.5, there was again a stationary period followed by a rise over 
a period of about three months to a new high level of 169. The increase 
in output during the first period of 66.0 hours’ work per week, from 94 
to 108 units of work, is attributed, by the investigators, to recovery 
from the excessively long hours of actual work put in during the first 
part of the statistical period. The women averaged 71.2 hours per 
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week in the first four weeks, but then they appear to have learned by 
experience. Presumably, in order to maintain their health they took 
much more time away from the factory and they never averaged again 
more than 67.6 hours of actual work in any four consecutive weeks. 

This process of slow adjustment is the outcome of the tendency to 
get “set” in a certain pace of work which was so well demonstrated by 
Morgan (Chapter 7). An individual apparently establishes a “con- 
genial pace” which for him uses in a given work period as much energy 
as he can recover conveniently, or at least as much as he is willing to 
spend on the task. When conditions change so as to make more energy 
available, the old pace hangs on and it takes time to establish the new 
one which involves a readjustment of mental attitude as well as 
of muscular reaction. 


It is very important that manufacturers should realize the slowness of the 
adaptation. It is often imagined by them that the improvement comes on im- 
mediately, and if, after a trial lasting a fortnight or a month, they find that 
the output is rather less than before, they are greatly inclined to abolish the 
change. They ought to allow a three months’ trial before coming to a definite 
decision, and during the trial period no other changes of working conditions 
should be made. (664, 11) 


ATTITUDE AS A FACTOR IN ECONOMY OF EFEORT® 


This discussion of work would not be complete without some refer- 
ence to the influence of the worker’s attitude toward his work. Attention 
has been forced more and more in recent years upon the significance 
of personal qualities and social relationships as determinants of adjust- 
ment in business and industry. The frequently quoted studies at the 
Hawthorne Plant of the Western Electric Company (528) (528a) 
(703) demonstrate that the attitude of the worker had more influence 
upon his performance than did any other factors such as hours of 
work, rest periods, and environmental conditions. The fact has been 
confirmed by other investigators. For instance, a series of studies of 
mental work by Graf (227) (228) (229) (230), has shown that the 
attitude of the worker towards his work goes through a series of 
changes in the course of a single rest period, such that the willingness 
to resume work will decrease with the length of the rest. Upon the basis 
of these findings it should be possible to find the optimal rest interval 
for a given kind of work so far as willingness to return to it is con- 
cerned. Graf showed also that anticipation of a rest period to come 
will influence the attitude and achievement of the worker in the pre- 
rest period. The reader may well entertain the suspicion, however, that 
such attitude patterns may be too highly individualized for purposes 
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of useful prediction of work schedules. When it is recalled that not 
only these but all other attitudes are peculiarly personal and arise 
from a great variety of conditions fangible and intangible, the magni- 
tude of the problem of adjustment will be realized. Among the more 
tangible conditions to be reckoned with are those that set up a com- 
petition for the interest and attention of the individual while he is 
at work. 


Satisfaction as a Goal of Adjustment 


Satisfaction has been set forth as one of the goals of human adjust- 
ment (Chapter 1), and as one of the factors to be reckoned with in an 
acceptable concept of efficiency (Chapter 18). Numerous references 
have been made to it in the discussions of industrial problems, notably 
those of specialization and standardization and of the cost of work. 
This orientation in the direction of satisfaction is a reflection of a general 
social trend in the democracies toward a greater concern for the welfare 
and satisfaction of the individual. Bowman (55, 195) voiced such 
concern in a plea for a better ordering and preservation of society: 

It must be as important to think about the welfare of the people of the 
corn belt as to think about the convenience of the self-starter. It must become 
more praise-worthy to think about the protection of men in a shop than to 


think about the perfection of the transient and material things which they 
produce. 


An applied psychology which is genuinely concerned with problems of 
human adjustment should be in the forefront of any critical inquiry 
into these matters. 


THE GOOD LIFE 


Satisfaction as conceived in this chapter is commensurate with “The 
Good Life” as defined by Thorndike in his Human Nature and the 
Social Order (626, 403-540), although limitation of space will necessi- 
tate focusing attention more narrowly upon the direct and indirect 
satisfactions from work. Thorndike offers a tentative list of the essen- 
tials of the good life. They comprise, in the main, the means of meeting 
the needs and desires of man that are innate or are at any rate uni- 
versally present. (These have been discussed in Chapter 2.) He exam- 
ines the contribution toward the good life that may be expected from 
the family, the government, the Church, industry, the schools, and 
from public opinion and from custom. 
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Thorndike develops from the good life of the individual the con- 
ception of the good life of communities and offers a formula for 
evaluating cities (633a) in respect to their support of the good life. 
The same kind of computation might well be employed for finding to 
what degree specific industries, businesses, institutions, trades, and 
professions contribute to the good life of their members. In addition 
to disclosing differences, such studies could make their most useful 
contribution in correcting distorted opinions concerning the factors 
that contribute most genuinely to satisfaction. Relatively uncultivated 
and unsuspected sources of human satisfaction might thus be disclosed 
to the administrators of men. The student of applied psychology should 
read these contributions of Thorndike as a preliminary or as a supple- 
ment to the present chapter. 


THE NATURE OF SATISFACTION 


Satisfaction and dissatisfaction are terms that refer to the way one 
feels about events, people, and things, or perhaps more frequently just 
the way one feels. They are descriptive of the feeling or emotional 
aspect of experience as distinguished introspectively from its intellectual 
or rational aspect. It is necessary to avoid setting up a sharp dichotomy 
between these two kinds of experiences, but even those theorists who 
would reduce them finally to one and the same fundamental process 
do grant certain important practical distinctions. Most important of 
these distinctions is the one of sharpness of definition, of localization, 
or of attachment to a specific stimulus. The feelings are vague and are 
not localized in a sense organ as are the sensory reactions of seeing 
and hearing. In fact, the feelings are frequently referred to as “feeling- 
tones” which decorate and color a perceptual experience, or which float 
about ready to lend a pleasant or unpleasant quality to whatever re- 
action occurs. Satisfaction and dissatisfaction fall into this class of 
events. However complex satisfaction may be in its pattern or in its 
physiological correlates, it is experienced as a glow of pleasantness or 
even a warm glow of pleasantness. Dissatisfaction cannot be so readily 
characterized but it will be recognized as unpleasant. 

If the preceding modest generalizations are acceptable, adequate 
justification is at hand for attaching great significance to satisfaction- 
dissatisfaction in adjustment. A glow of satisfaction pervades the day’s 
work and makes events seem to run smoothly, or a cloud of dissatisfac- 
tion descends and envelops the worker in a fog of discontent. When 
one is satisfied, he is satisfied “all over,’ and when he is dissatisfied, 
he is dissatisfied “all over.”” Many a business man’s day can be spoiled 
because of a mislaid morning newspaper or a broken shoe lace, and 
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many an industrial worker’s day can be made a failure through jealousy, 
a headache, a family quarrel, or a sick child, as readily as it can by an 
overbearing boss, a monotonous kind of work, or a poorly adjusted work 
bench. It would seem, therefore, that efficiency would demand surveil- 
lance of the twenty-four hours of each day, once named by a neurologist 
the “biological work day.” This label implies that the accomplishments 
of a worker during his eight hours of work depend upon his use of the 
remaining sixteen hours, as well as upon the characteristics of his 
eight-hour schedule. The quality and quantity of his food, the number 
of hours of sleep, the character of the recreation that he chooses, and 
the people with whom he associates, all these and many other influences 
will be reflected in his day’s work. As Hartman and Newcomb (247, 
112) have aptly pointed out: 

It makes little difference in the last analysis whether a man comes to hate 
his boss or his job because of some highly personal difficulty such as insomnia 
or because of a generalized notion that he is being made the victim of an unjust 


economic system. The transference of the animus, the fastening of respon- 
sibility upon some convenient tangible object, is the thing that makes for conflict. 


COMMON CAUSES OF DISSATISFACTION 


It is a matter of common knowledge that the most trifling occur- 
rences may cause annoyance, but any one may well be appalled to see 
a catalogue of them and to realize how many of them he himself may 
unwittingly be responsible for. Cason (92) has prepared such a cata- 
logue and has drawn a number of interesting implications from a 
systematic study of it. He obtained from 659 people, representative of 
all walks of life, a list of the everyday occurrences that commonly 
annoy them. Including duplications, 21,000 were reported to him. 
Of these, 57.4 per cent had to do with human behavior, nearly four 
times as many as the next largest group. Non-human things and 
activities exclusive of clothes accounted for 15.6 per cent, clothes and 
manner of dress 12.5 per cent, alterable physical characteristics of 
people 9.8 per cent, and persisting physical characteristics of people 
4.7 per cent. Thus, it appears that of all common annoyances 79.7 per 
cent are caused by people, their manner of dress, and their physical 
characteristics that could be changed. Only about one-fifth of the 
annoyances, therefore, would seem to be relatively unavoidable. 

The following list of occurrences chosen more or less at random from 
Cason’s list are such as might easily and frequently be found in the 
work situation, causing annoyance either toward a superior, or toward 
a fellow worker: affected behavior, gushing behavior, excessively polite 
behavior, loss of temper, habitual arguing, attracting attention to 
oneself, very loud laughter, very loud talking, persistent gum chew- 
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ing, blowing the nose loudly, clearing throat, coughing or sneezing 
without covering nose. A still more potent group would seem to be: 
telling one to do something when he is about to do it anyway, giving 
advice when it is not requested, ordering one around, telling one to 
hurry, speaking in a dictatorial manner, nagging some one. Any person, 
regardless of whether he be employer or employee, could profit from 
a serious reading of Cason’s list with a view to modifying his behavior 
where it would make for greater satisfaction in relation to other 
people. 

One might legitimately inquire whether there are not a relatively 
few fundamental annoyances that manifest themselves in the many 
hundreds of specific reactions such as Cason’s study disclosed. Carter, 
Conrad, and Jones (90) applied the factor analysis technique to the 
search for such primary factors in children’s annoyances, with sugges- 
tive results. There was an indication of four factors, three of which 
were fairly stable. Even if there turned out to be as many as ten 
fundamental human irritants of this sort, the mere recognition of them 
would be an important step in the direction of their elimination. 


EFFECTS OF MOOD UPON PERFORMANCE 


It has been pointed out frequently heretofore that satisfaction is 
desirable in itself and that it should be one of the products of work to 
which every worker is entitled. It has been the expectation, nevertheless, 
of those concerned with increasing efficiency that decreasing dissatisfac- 
tion, and thereby raising the general level of satisfaction, would improve 
performance. Even contented cows can be counted on to produce better 
milk, if one can trust advertising slogans. Definite evidence supporting 
such superficial impressions is difficult to obtain. When tests are made 
under laboratory conditions, the direction and strength of the feeling 
tone are hard to guarantee. Such experiments as have been reported 
are at least suggestive in the direction of the expectation. 

Many experiments a decade or more ago (424) (577) were set up to 
find whether forgetting was the more active for experiences which were 
in themselves pleasant or for those which were unpleasant. Most of 
these studies were obviously inspired by the Freudian doctrine of 
suppression. Even with the highly attractive theory inviting support, 
the results were in the main equivocal and at best merely suggestive 
of the greater tendency for the unpleasant to be forgotten. 

These studies are not, however, directly pertinent to our present 
inquiry. More directly to the point are those that seek the effects of 
a state of feeling upon experiences which occur in that state. Crawford 
(120) created a pleasant or unpleasant mood in young children by 


440 *PRINCIPLES OF APPLIED PSYCHOLOGY 


reading pleasing or depressing stories to them, and followed each by 
exercises in the learning of simple materials. Although her results 
were not statistically reliable, she found differences favoring the pleas- 
ant mood. Sullivan (599), using three groups of subjects and testing 
them separately, depended upon the spontaneous fluctuations of mood 
with which to correlate performance on a variety of laboratory tests. 
One of her groups consisted of ten patients who had presumably re- 
covered from manic-depressive insanity but who had not yet been 
discharged from an institution. In these cases she hoped to find more 
frequent and more exaggerated fluctuations in mood. The other subjects 
were college students. She employed a large variety of psychological 
and physiological tests. Although the relationship between mood and 
performance, when expressed in terms of coefficients of correlation, was 
just about zero, she nevertheless felt that there was a real positive 
relationship, hidden by the tendency of her subjects to compensate 
for feeling low by the expenditure of extra effort. 

Roberts (520) created moods of elation, depression, and normality 
in four subjects by means of hypnotism whereby he suggested the mood 
for the post-hypnotic state. Each subject was tested for speed and 
accuracy of card sorting in each of the three states. Three of his 
subjects were considerably slowed during the depressed state, while all 
four were speeded up but only very slightly in the elated state. Roberts 
was impressed with the likelihood of individual differences affecting 
his results and advocated the repetition of his work on a more extensive 
scale. 


CONDITIONS LEADING TO SATISFACTION 
EN WORE 


The reader need not be too much concerned about the relatively 
sterile outcome of the laboratory studies just reviewed. He may choose 
to rely upon the positive findings of the case-study method and the 
clinical method, or he may look forward to the development of more 
adequate laboratory techniques. Meanwhile he should recall that satis- 
faction from work is an end in itself and that it needs no justification 
in improved performance. 

Two distinct and conflicting programs have been offered for insuring 
satisfaction from work. The first aims to make the work itself inter- 
esting. Innumerable devices have been adopted for this purpose, such as 
incentives, wage schemes, comfort accessories, beautiful surroundings, 
opportunities for social intercourse while at work, music, part owner- 
ship of the industry, and many others. The second assumes that work 
as such is inherently unpleasant and always will be so, that the present 
trend of industry cannot be greatly interfered with, and that frank 
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recognition of the fact is essential. According to this point of view, 
working hours will be made as short as possible and the returns for 
work as remunerative as possible. Effort will then be concentrated on 
creating satisfaction in the non-working hours. 

The well-known efficiency system of Gilbreth puts emphasis upon 
the first of these points of view; the industrial philosophy of Henry 
‘Ford offers the best example of the second. Both types of system 
recognize the need for manifestation by the individual of his native 
impulses, his motives and aspirations for self-expression, for ownership, 
and for recognition in the eyes of his fellows. The former would accom- 
plish these ends by allowing scope for originality and inventiveness in 
the worker by giving him credit for useful suggestions and innovations 
in connection with his tasks, by arousing competition, rivalry, pride 
in the quality and quantity of his work, and by making him realize 
the useful service rendered by the articles that he helps to make. The 
latter would accomplish the same end by disregarding all aspects of 
industrial work except those that are conducive to high output. High 
wages and short hours of work would give time and facilities in the 
leisure hours for the expression of personality. 

One need not take sides in this important issue at the moment. It is 
sufficient to recall that the very nature of satisfaction and dissatis- 
faction is such as to lead to the spread of their influence over the 
twenty-four hours of the day, no matter how these hours happen to 
be spent. It will be our first task to discover the conditions of satis fac- 
tion in the work situation, and our second task to inquire into those 
satisfactions that originate elsewhere but carry their influence into the 
work situation. 


SATISFACTION FROM PROPER WORKING CONDITIONS 


It has already been noted in our discussions of specialized and stand- 
ardized work programs (Chapters 20 and 21) that such work conditions 
may affect the degree of satisfaction from work. When employees are 
given an opportunity to say what makes jobs satisfying or dissatisfy- 
ing, they rate high the factor of variety in what they are called upon 
to do. Also they value the freedom to choose the way in which they 
shall do any specific thing. It is found too that rest periods introduced 
at appropriate intervals give satisfaction not so much for the relief 
of fatigue but for the mere fact of change. Elimination of rest periods 
or reduction in their length are frequently resented because the sum 
total of satisfaction is thereby reduced. One can speak concerning this 
matter only in rather general terms since individuals differ in respect 
to what gives them satisfaction as in every other respect. But over and 
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above these differences among individuals there is a sensitivity to the 
many work variables that contributes to the general undercurrent of 
feeling, whether it be predominantly satisfying or dissatisfying (528). 


SATISFACTION THROUGH ADJUSTMENT OF 
CA PACH TY 


The greatest hope of satisfaction f-om work lies in putting each 
person into the type of occupation for which he is best fitted. There 
must be the proper interrelation of the strength of the worker and the 
strength required of him. The same is true of physical endurance, 
intellectual capacity, and all other significant traits. Individuals differ 
in these respects and it is a vital matter to recognize the importance of 
such differences. The fear has freqtiently been expressed that, when such 
adjustments have been made, there will be no one to do the menial 
tasks. With the introduction of machines to take over more and more 
of the heavy and routine work, there will, doubtless, be enough persons 
who will get satisfaction from doing the remaining menial tasks. The 
study of the interests of people of low mentality and of opportunities 
for employing them in industry has demonstrated that there are many 
who prefer routine, repetitive, and menial activities and who shrink 
from tasks that are more complex and responsible. Such persons have 
been found to make excellent and satisfied general handy men, hotel 
dishwashers, window cleaners, assistants to masons and carpenters, 
laborers, errand boys, cobblers, bootblacks, and chair caners. 

Data were presented in Chapter 15 to show the close relationship 
between intellectual capacity and satisfaction from work in cases where 
satisfaction was measured through direct inquiry and where it was 
inferred from labor turnover. Certain jobs were enjoyed most by rela- | 
tively low-grade mentalities and others by relatively high mentalities. 
Burnett (65) has shown in a laboratory experiment upon simple repeti- 
tive tasks arranged to resemble factory work, that the more intelligent 
workers disliked the work and found it very tiresome. They made 
poor production records, although in spurts they proved that they 
had the capacity to make much higher records. The best record was 
made by a person of average intelligence who enjoyed the work and 
consistently did her best. The least intelligent one of the group, 
although not making such a good record as the others, kept up a 
steady output and expressed satisfaction with the job. Thus it appears 
that monotony, which is a matter of the interrelation of the worker 
and his work rather than a characteristic of the work itself, can be 
largely reduced by the proper placement of individuals according to 
their capacity. In other cases, although it may never be eliminated 
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entirely, much can be done to reduce monotony by the introduction of 
frequent rest periods and the shifting of occupation. 

Many valuable data could be gleaned from the case histories accumu- 
lated by those personnel officers who have a real concern for the proper 
adjustment of the individual worker. Unfortunately, such material is 
confidential and seldom becomes available for publication. Anderson 
(12) (13) has, however, made available in print a series of cases studied 
by him. In some of these, personality problems arose because a higher 
grade of performance was expected of the worker than he could pro- 
duce. The cases in which capacity was greater than was required elimi- 
nated themselves. Careful examination of the employee followed by a 
shift to a more appropriate occupation led in most instances to an effi- 
cient and happy adjustment. There was the case of a girl cashier with 
an IQ of 88. She was slow in speed tests, poor in motor dexterity, and 
had a low record in accuracy tests. In fact, she was deficient in the very 
qualities which the job of cashier required in high degree. It is not 
surprising that, since she needed her job badly, she gave evidence of an 
emotional upset with depression, inability to concentrate on her work, 
and a definite tendency to mental reverie. 

As she had a rather good appearance, was neat and attractive, and 
had on the whole a pleasant and agreeable personality, she was trans- 
ferred to the house furnishings department as sales clerk. She was suc- 
cessful in selling, enjoyed her work, was promoted and, at the time the 
report was made; was being considered for promotion to stock head, “a 
promotion for which there is considerable competition.” Although a 
certain amount of credit might be claimed for psychiatric therapy in 
this case, the main factor was proper adjustment of capacity to job. 


SALISEACTION THROUGH ADJUSTMENT OF 
PERSONALITY 


Every one of the current classifications and descriptions of person- 
ality suggests differences among people of a kind which a practical 
vocational counselor would need to recognize in advising them. Intro- 
verts and extroverts, ascendants and submissives, motor and mental, 
mechanical and social adjust differently to life situations. The very 
early classification prepared by Schneider (540) had some merit when 
intelligently employed. It assumed that some persons were inclined 
toward mental work and others toward manual work; some liked a 
settled life and others a roving life; some enjoyed indoor work and 
others outdoor work ; some preferred projects of large scope and others 
of small scope; some were deliberate and others were impulsive ; some 
tended to concentrate their energy whereas others tended to diffuse theirs. 
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The careful interviewing of a candidate in the light of such categories 
could well lead a keen observer to a successful vocational “insight.” 

Such vocational methods fall below the ideal testing technique but 
they do resemble the case-study method and the clinical method which 
are not without their proponents. There is no intention of reopening the 
discussion of testing methods, but merely of pointing out the probable 
significance of such slippery personal traits for satisfactory adjustment. 
The detailed work histories of a few industrial workers by Whitehead 
(703), although not amenable to brief description, have demonstrated 
that personal qualities together with the attitudes that developed out 
of them are of the utmost importance in work satisfaction. Hall (237) 
has predicted that it will be entirely possible to find persons who will 
get satisfaction from doing the disagreeable jobs of life such as the 
handling of garbage, the marking of soiled laundry, the cleaning of 
sewers. To these same persons the job of forest ranger or cowboy might 
seem intolerable. 

Anderson (12) described the case of a sales clerk who was referred 
to him because she was depressed, nervous, getting thinner every day, 
tardy, and inefficient. Her physical examination was generally negative. 
She had an IQ of 102, with a good record in speed, accuracy, dexterity, 
and learning tests. She was codperative and responsive, but oversensi- 
tive about herself and self-centered. She was not aggressive and did 
not make effective contacts in her work with customers. There was 
a tendency toward pessimistic reverie and she was not alive on her 
job. She was an introverted type, better suited to clerical work than 
sales. The girl was transferred to a clerical office job where her health 
improved, she gained in weight, and ‘she did her job splendidly. The 
girl herself likes her work very much and her adjustment seems satis- 
factory.” 


SATISFACTION FROM SOCIAL INTERCOURSE 


Work may create satisfaction through the opportunity for social 
intercourse. To be one of a group and on terms of good fellowship with 
its members is a source of great satisfaction. Gilbreth made a special 
effort to organize congenial groups by selecting their members according 
to race, creed, and politics. Membership in a group with common inter- 
ests and purposes constitutes a strong attraction of lodges, clubs, and 
secret societies. The working environment frequently affords the best 
opportunity for associating with congenial people. More use could be 
made of these facts in industry. In the experiment of Burnett referred 
to on page 442, the workers sat around a table. On certain days talking 
was prohibited. Although on such days the production did not decline, 
all but one of the group hated them. The one who did not object to the 
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silence had the lowest grade of intelligence and felt that the talking 
interfered too much with her work. 

Whitehead (703, Chap. 27), in his‘discussion of the industrial worker, 
attaches great importance to the worker group as a social system in 
which each member contributes something to the activity and variety 
of the group, and the group enjoys “the immediate social satisfactions 
of doing things together.” He emphasizes the satisfaction that comes 
from doing purposeful things together in contrast to purposeless activi- 
ties, such as dancing. 

Along with this satisfaction from social intercourse goes an added 
pleasure when an individual attains some importance or distinction in 
his group, or at least holds its respect. It is a real torture to become an 
outcast or a “scab” in relation to one’s class, for his standing in the 
world is determined by his standing in his social class (312). A butcher 
is content if he is known as a good butcher—it is no degradation to him 
to realize that he is not a good surgeon. Let his ability as a butcher 
be questioned and the reaction is an entirely different one. Likewise, 
the plumber gets his social status among plumbers and does not have 
to compete with dentists or tool makers. Even the lowest and most 
menial jobs in this sense give a chance for a feeling of importance and 
its accompanying satisfaction. It is said that thieves and robbers have 
their own codes of behavior, and one who attains distinction among 
them is not disturbed at the status of his occupation elsewhere. The 
misery of an occupant in the death-house of a prison may be much 
increased by the disdain of his neighbors. 


SATISFACTION AND HAZARD 


Few data are available on the question of the relation between dis- 
satisfaction and the hazard of the work. There is good reason to expect, 
however, that those occupations that are most satisfying would in 
general be the ones where the hazards are the slightest. There are two 
reasons why this might be difficult to demonstrate. First, there is at 
least a partial compensation for extra hazard in the way of increased 
remuneration so that dissatisfaction might be suppressed. Second, there 
are some persons who seem to enjoy a large element of risk, as in 
driving racing cars, flying, and exploring, but the number of such per- 
sons is relatively small. It has been suggested that if occupations were 
arranged in the order of their hazard and in the order of their dissatis- 
faction as measured in agitations, strikes, and so forth, the relationship 
between the two arrangements would be close. Another way to demon- 
strate a causal relationship would be to note changes in the hazard 
of industries and the changes in satisfaction of the workers over long 
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periods of time. The problem would be complicated, of course, by 
the presence of other changes along with changes of hazard. An interest- 
ing table of such hazards and their changes over a period of twenty 
years has been computed for a series of English industries (108). These 
are reproduced in Table 55. The hazard of each occupation i3 expressed 
as a ratio of the hazard of the ministry, which has the lowest hazard 
and is given a rating of 100. The derivation of the hazard index is 


TABLE 55 


Hazarps or INDUSTRIAL WORKERS * 











1890 1910 
Clergy i hiss tee Ei Ss tht: eho ae ee 100 100 
Agricultural laborers: vec «+ ee cists oats eee 119 106 
Commercial. clerks Saemesmwece tie toe ee ee eee 172 181 
G@oalminers ers <n hake ar chee rs ake eer nee rare 174 164 
Bricklayers Ais eek aeles cis ces pete eee es 188 149 
Saddlersisamal sp haimess—miaik ChS eerie teriain cents 174 166 
Cottons manutacturersm scene cain tee 214 183 
Wool and worsted manufacturers ............ 186 151 
Silkpmanutacvuversie- ates een a eek tie eeae ae 173 162 
Flosieryamanitact urers) va aduureerrdee aericeueaes nea 166 
ACesIMAaNulaccuxers: oct cn center ae eee 133 174 
Garpet Mmanutachurers, arrestee he smnerten ere 164 145 
Mitiplate workers: ut keede os aie echo oeteel ees 187 152 
Chemicale workers: vnactdiry ose tercedke ntti eee 262 147 
Paper makers oc.) os as tains eels © detec en ee 170 153 
DHORMAKELS» ¥ ects sieen oc ore MN lareie oh care eketaie Creer 173 188 
(Dail OFS ates totes «tue Gyaravs ooesy ota aisvale he atalel eorureee een. 186 180 
GabinetemalenSe, aye csuatecsraie eceatarocccieetereiet aera as 184 179 
PYINCErS PAs nese oe a oke OMe Cetera eee omer a neers 206 174 
Bookbinders ir +2 lio a vitiedo eae tere sioner atansrrs 199 179 








* Adapted from E. L. Collis and M. Greenwood, The Health of the Industrial Worker (Philadelphia, 
Blakiston, 1921), p. 73. 


complicated and need not be described. Some industries have risks 
more than two and a half times as great as others. The amount of 
change in some industries over a period of twenty years, as in the case 
of bricklayers and printers, shows that great improvements are pos- 
sible. No figures for satisfaction in these industries are available. 

Figure 102 furnishes a perfect illustration of the hazards of modern 
industrial processes and the need for protecting the worker against 
accident and the fear of accident. In this operation the workers are 
shielded from the consequences of a false and improperly timed mo- 
tion. The cuffs on their wrists are so connected to the machinery that 
in case of error their hands will be jerked out of danger. It would be 
interesting psychologically to inquire into the mental state of one who 
must depend for safety upon such an automatic device. 
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Within the term hazard should be included the uncertainty of 
employment. There are many aspects of this problem that are economic 
rather than psychological, but fear of losing one’s job, worry for the 
welfare of a family, and the demoralization of idleness are mental states 
that play their part in unrest. The introduction of modern industrial 
methods seems unquestionably to have increased the hazards of un- 
employment. Extreme specialization and standardization of functions 
have shortened training periods. When a job can be learned in a few 
hours or days, replacement of workers is not the serious matter it was 
when a long apprenticeship was necessary. Moreover, the rapid tempo 
of modern industry tends to disqualify workers at an earlier age. Added 
to these facts is the disruptive effect of technological changes which 
throw whole groups of specialists out of employment. The insecurity 
thus inevitably aroused is being met by such devices as old-age insur- 
ance and unemployment insurance. 

A more satisfying type of remedy for the sense of job insecurity is 
the search for family relationships among jobs, so that those who are 
out of employment for whatever cause may discover those available 
jobs for which they are already fitted or for which a minimum of addi- 
tional training will be required (Chapter 12). The evils of seasonal 
work are generally recognized and the attempts to cure them are meeting 
with success. In the building trades, for example, the arousal of interest 
in the possibilities of all-year work and the invention of methods and 
materials that make such work possible have done much to create 
steady employment. The widely advertised sales of overcoats in August 
give summer employment to a group of seasonal needleworkers who 
might otherwise be idle. The opportunities for the same type of im- 
provement are just as great or greater in other industries. A full recogni- 
tion of the psychological advantages to be gained, along with the 
economic advantages that are already thoroughly understood, may 
help to initiate the necessary changes. 

The fear of unemployment aroused by the arbitrary exercise of dis- 
charge on the part of foremen who do not hold the respect and con- 
fidence of the worker can be entirely eliminated by the installation 
of proper personnel methods. 


SATISFACTION FROM SELF-EXPRESSION 


The discussion of satisfaction in work may conclude with a few 
observations upon the need for self-expression, and the dissatisfaction 
which comes from thwarting it. This was a popular theme two decades 
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ago, and innumerable books and articles (103) (483) (605) (647) 
(658) were written to prove the stultifying effects of modern industry. 
The psychologists’ list of instincts played directly into the hands of 
industrial reformers, while the Freudian psychology appeared to give 
ample proof of the damage to be expected from their repression. It was 
then that all personnel problems of industry and business were in the 
way of being solved by psychiatric techniques! (572a) (572b) (572c). 

Preceding chapters of this book have furnished ample though scat. 
tered evidence that there are impelling motives in human behavior, 
whether they be named instincts or attitudes and whether they are 
conceived to be native or acquired through education and experience. 
There is evidence, likewise, of the warping effects of frustration (142) 
upon the personality. But in applying such findings to industrial situa- 
tions it must be recalled that nature does not prescribe just the way 
in which native urges shall be satisfied. If there is a curiosity drive in 
human nature it is satisfied in a great variety of ways by different 
people. For one person it may be appeased by developing a mathemati- 
cal formula or by searching the heavens for a new star, for another, by 
prying into a neighbor’s private affairs or by solving a cross-word 
puzzle. Education is a potent factor in determining what the means of 
satisfaction shall be, although limits are set for each individual accord- 
ing to his “stature.” 

As Thorndike (632) has pointed out, it is natural for every human 
being to be active both in body and mind. Such activity gives satisfac- 
tion as long as the particular character of it is within the capacity of 
the individual as to quality, quantity, and duration, and does not impose 
undue strain upon him. Furthermore, there is nothing in nature which 
demands that such activity shall be useless rather than productive. In 
fact, it appears that, other things being equal, useful activity gives 
more satisfaction than useless. The notion that all productive activity is 
distasteful is contradicted by the fact that many persons choose for 
recreation that which is the work of others. Automobile driving, garden- 
ing, chopping wood, even the digging of ditches, serve both for recrea- 
tion and for jobs. Added to this is the well-known fact that many per- 
sons continue their work from the sheer pleasure of it long after there 
is any need for the financial return that it brings. Then too, one does 
not always choose a recreation that differs from his work. Many a 
chauffeur on his Sunday off will spend the whole day driving a car. The 
writer knows of a cook who frequently spent her weekly half holiday 
preparing a big dinner for her friends. 

The striking characteristic of recreation as contrasted with work 
is that it is adjusted in quality, quantity, and duration according to 
capacity and in addition gives a sense of achievement and purposeful- 
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ness that routine work frequently lacks. An excellent illustration of the 
dissatisfaction that comes from ostensibly useless work appears in a 
study by Wyatt (724) in which he was directly concerned with the 
effects of incentives upon performance. His results are presented graphi- 
cally in Figure 88, which is reproduced on page 405. The curves show 
the average performance of ten girls on each of five different jobs in 
a candy-manufacturing plant. Three wage systems were used, two of 
which offered rewards for extra work done. All kinds of work showed an 
increase in output as a result of the incentives except the operation 
of unwrapping, in which output remained at a fairly uniform level 
throughout the thirty-five weeks of the test. Unwrapping was the most 
dissatisfying work for two reasons. It happened that, in order to keep 
the subjects of the experiment occupied, more candy had to be wrapped 
than the market at the time called for. Therefore, some of it had to be 
unwrapped. The job was a sticky and messy one, and the unwrapping 
seemed to the workers not only useless but silly. They could find no 
satisfaction in undoing what they had just done and apparently no 
amount of incentive could overcome this state of mind. 


SATISFACTION OF THE NON-WORK DESIRES 


Attention has been directed thus far to the reactions of satis- 
faction and dissatisfaction toward work and its conditions. The fact 
must be emphasized, in addition, that many of the human needs that 
demand satisfaction are what might be called non-work needs. They 
are not concerned with the performance of the job but belong to the 
home, to recreation, to pleasure, and to food. The individual worker is 
no longer the creature of his own desires, for his desires are merged 
with those of his family. He cannot limit his comparisons and contrasts 
so narrowly to the members of his own occupational groups as he can 
while at his job. The desire for the approval of one’s associates may lead 
to a high output for the day’s work, a clean work bench, a record free 
from tardiness in getting to work; but when away from work it will be 
more evident in the wife’s hat, the children’s clothes, the parlor furni- 
ture, or the pedigree of the family dog. 


THE EVOLUTION OF WANTS 


Each man confronts his world with a host of active preferences, being only 
rarely and incidentally a mere indifferent recipient of external forces. His. 
acts are directed, on the whole, in the interest of these desires and aversions; 
when he seems to be doing what he does not wish to do, it is usually because 
of some other want which is controlling him. Government, business, religion, sci- 
ence, and art work in the service of these human wants, especially of those 
which we have come to regard as the better or nobler. All sane and humane 
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persons regard it as desirable, other things being equal, to change nature so that 
it will satisfy more “good” wants of more human beings. So they plough land, 
sow crops, bridge streams, destroy disease germs. They also regard it as desirable 
to modify the wants themselves, strengthening the “good” ones, such as the 
cravings for justice, truth, or beauty, and weakening or exterminating the “bad” 
ones. (626, 96) 


What are the great educational forces through which our everyday 
wants are built up? One of the most effective of the causal forces, if 
not the most effective, is imitation, the desire to conform, showing itself 
in the striving to become more like our betters. This is the soul of 
fashion and causes a continual shifting of our specific purposes. A 
certain individual finds that his neighbor has purchased a bicycle, and 
soon he too must have one; then the neighbor buys a Ford car, and 
again he must have a Ford. The neighbor buys a Buick and the Ford 
no longer satisfies. So it is with a thousand items of daily life. Emula- 
tion continues and the burden of cost rises. The matter would not be 
so serious if the neighbors were equal in resources as well as in wants. 
But with the growth of easy means of communication—newspapers, 
magazines, motion pictures, advertisements, automobiles—all men are 
in one sense neighbors and know well each other’s manner of life. 
Emulation is restricted not alone to those with like resources, but 
spreads from class to class. For the obvious and superficial “goods” 
of life, the laborer may have the same desires as the manager, the 
executive, and the owner. The story is told of a Negro laborer, who, 
upon receiving very high wages during the first World War, crowded 
two player pianos into his three-room home and bought oriental rugs so 
large that they had to be rolled up at one end in order to be used in the 
rooms. But individuals cannot carry out such purposes indefinitely. 

When such cultivated desires are interfered with, resentment and 
anger are likely to result. Deprive a dog of his bone when he is hungry, 
hold an infant’s arms when it wants to move, and in either case angry 
responses will follow and will continue until the purpose can be carried 
out. Pedestrians often feel resentment when others impede their progress 
along the street, if only for a moment. Adult life is full of such resent- 
ments which are seldom clearly identified with or attributed to their 
proper causes. Moreover, these feelings of dissatisfaction and resent- 
ment accumulate and color the whole life of the individual for the time, 
and may in some cases be surprisingly long-lived. 


POWER AND DESIRE 


A serious social problem takes its origin from the fact that the 
desires of people are very similar whereas there are wide discrepancies 
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in the power to satisfy them. Similarity in wants, difference in power, 
lead to dissatisfaction. Power for accomplishment—call it intelligence, 
although it is probably much more than that—is a natural endowment 
just as fundamental wants are, but it is not uniformly distributed as 
wants seem to be. There can be scarcely any doubt today that this is 
so. The following, quoted from John Dewey (134), a severe critic of 
modern intelligence measurement, recognizes such differences in power: 


The most ardent of the early advocates of equality never fell into the stupidity 
of alleging that all persons are quantitatively alike. Rousseau was one of the first 
to insist upon natural differences, psychological and physical. It was his profound 
conviction of the intensity and scope of these differences which made him so 
insistent upon political, legal and, within certain limits, economic equality. 
Otherwise, some form of native superior energy would result in the enslave- 
ment of the masses, adding artificial enfeeblement to their natural deficiencies, 
while corrupting those of superior ability by giving them an artificial mastery of 
others and a cruel contemptuous disregard for their welfare. 


It would seem that raising the general level of living will not solve 
the present difficulty because satisfaction is a relative and not an 
absolute quantity. One’s bread and cheese is likely to turn sour in the 
mouth at the sight of another’s cake and champagne. As the general 
level of living shifts, the purposes and ambitions shift along with it, 
while power does not thus shift. Indeed, it would appear that the higher 
the level of living rises the greater will be the unrest, for the greater 
will be the disparity between the Haves and the Have-nots (in terms of 
intellectual power) unless increasing disparity is inhibited through 
artificial means. There scarcely seems to be the increase in satisfaction 
of the worker that might have been expected from the elevation of the 
standard of living during the last fifty to seventy-five years. 


CONCEPTIONS OF HUMAN VALUES 


The whole problem thus far discussed depends on the fact that our 
conception of human values rests upon power and not upon motives and 
purposes, upon ability rather than upon intentions. Hence greater im- 
portance is attached to differences in the former than to likenesses 
in the latter. Moreover, power is interpreted to mean economic power, 
that is, power which is manifested in the production of what is eco- 
nomically valuable. The executive head of an organization is of more 
value than one of its ordinary laborers, because he produces more, 
therefore he gets a greater return for his services. His standard of 
living is correspondingly higher. A notion of the discrepancy in value, 
thus measured, may be gained from the fact that a company may 
insure the life of its head for a million or two million dollars, but 
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takes out no life insurance on its laborers. And yet, if values were cal- 
culated on the basis of motives and purposes, instead of capacity to 
produce, these individuals might be equal. 

It seems from the foregoing analysis of the fundamental human 
factors in satisfaction that the recognition, on the part of any one 
or all parties concerned, of common purposes will not bring the degree 
of codperation that we might wish. For there will still remain the 
disparity of economic power (depending on intellectual power among 
other factors) with the consequent disparity in value and return for 
services. Can or should the standard of values be shifted from its eco- 
nomic to a purpose basis, so that all whose intentions are noble and 
who prosecute them to the best of their capacity will be equal in value 
and be equally rewarded? This is a problem for the social philosopher 
rather than for the psychologist. Such a proposal is implied in the 
idea of “moral values” according to which every one shall be rewarded 
according to the degree to which he fulfils his mission in life, whatever 
that mission may be. He who has ten talents and makes the most of 
them shall receive no more than he who has one talent and makes the 
most of that. To quote again from Dewey (134): 


Our new feudalism of the industrial life which ranks from the great financier 
through the captains of industry down to the unskilled laborer, revives and re- 
enforces the feudal disposition to ignore individual capacity displayed in free 
or individual pursuits. Sometimes in theory we conceive of every form of 
useful activity as on a level with every other as long as it really marks the 
performance of needed service. In these moments we also recognize in idea 
at least that there are an infinite number of forms of significant action. But 
these ideas are usually restricted to religiously accented moments. When it 
comes to practical matters, the very person who in his religious moods asserts 
the uniqueness of individuality and of opportunity for service falls back upon a 
restricted number of conventionally formulated and esteemed occupations and 
is content to grade persons in a quantitative comparative scale. 


This chapter has shown that the satisfaction of the worker is a 
highly complicated matter and that dissatisfaction is not to be cured 
by a single remedy applied either to the working or non-working 
conditions. Our feelings are products of all our activities regardless 
of their sources, and they diffuse into a total state called satisfaction 
or dissatisfaction. The origin of the components of this state is diffi- 
cult to trace. The greatest and most immediate benefit will come from 
the proper selection of individuals for their work according to their 
intelligence and character fitness, and from their proper adjustment 
to their working conditions, so as to remove the obvious causes of irri- 
tation and so as to safeguard their health and life. The dissatisfaction 
arising from the unequal distribution of the world’s satisfiers presents 
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a more serious problem for which no practical remedy has yet been 
offered. The greatest hope of a remedy lies in the thorough understand- 
ing of human nature, the manner in which and degree to which it 
may be safely modified through the forces of education and social 
pressure. Such an understanding should pave the way for a readjust- 
ment of the work and the worker to each other so that he shall get 
satisfaction in return for a full exercise of his capacities. 


THE MEASUREMENT OF SATISFACTION 


After this comprehensive survey of the factors that lead to satisfac- 
tion and of the effects of satisfaction or dissatisfaction upon human 
behavior, there remains one final and important question: Can satisfac- 
tion and dissatisfaction be measured? If it is important to know of 
its presence or absence it may be equally important to measure the 
degrees of its presence. Such measurements as have been made have 
been few and crude. In general, industrial research has been content 
to say that a given condition is or is not satisfying. Still it is feasible 
to do more than that. All that was said in Chapter 13 about measuring 
human characteristics “in terms of more or less” holds equally well for 
degrees of satisfaction. The techniques described in Chapter 14 for the 
construction and use of rating schemes are adaptable to the measure- 
ment of satisfaction. Special forms of rating technique have been 
devised for the rating of attitudes of all sorts (379) (448) (643) (626, 
Chap. 7). Cason (92), in his cataloguing of common annoyances de- 
scribed on page 438, had them rated for their degree of annoyingness. 
Uhrbrock (654), too, has demonstrated the feasibility of measuring 
the attitudes of satisfaction and dissatisfaction in work by devising 
a special rating scale and with it evaluating the attitudes of the em- 
ployees of a large industrial organization. 

The obstruction methods used in the study of animal motivation are 
suggestive for the measurement of human satisfactions. The various 
animal drives have been rated by determining the amount of punish- 
ment an animal will undergo to satisfy them or the number of times 
it will endure a given punishment to satisfy them. In an analogous 
fashion Thorndike (626, Chap. 7) has suggested that human satisfaction 
and dissatisfaction may be assigned quantitative values in terms of the 
money that one will spend to attain the former and to avoid the latter. 
Satisfaction in money units could then, according to Thorndike, be 
counted, added, subtracted, or submittéd to any quantitative arithmetical 
treatment. Thus, says Thorndike, if a person will pay a dollar for 
a certain book, concert, or pair of shoes, and two dollars for a hundred 
cigarettes or a hat, he may have wanted the first three equally much 
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and the cigarettes twice as much as these. And the satisfaction from 
possession of the hat may be said to equal that derived from two ciga- 
rettes per week for a year. 

The perfection of attitude-measuring devices to the point where they 
have practical utility will open the way for further attempts to develop, 
control, and modify attitudes, for the effectiveness of any means of 
changing attitudes can only be determined when there is some way of 
measuring the changes which the means bring about. Although there 
has been no systematic effort to create changes in satisfaction, other 
attitudes have been thus attacked and some progress has been achieved 
in estimating the relative potency of various means to this end (349). 


25 


Psychological Problems in the 
Distribution of Goods 


The adoption of the psychological attitude toward the problems of 
marketing is producing changes as profound as those which resulted 
from its introduction into industry, where the process of adjusting the 
work to the individual is still in progress. A casual survey of the 
hundreds of older books and articles on the problems of the distribution 
of merchandise, as far as it concerns contact with the consumer, reveals 
an interesting point of view. The process of transferring goods from 
seller to buyer was conceived as a kind of combat in which all plans 
must be laid so as to guarantee that the distributor shall win and the 
consumer shall succumb. The terms used clearly indicate that this is 
the attitude in which the consumer was approached. There was talk 
of the “strategy” and the “tactics” of salesmanship, of the “sales at- 
tack,” of the “shotgun method” and the “rifle method” of selling, 
of the technique of “breaking down resistance” and of “consumer de- 
fenses.” Goods were manufactured and had to be disposed of. Some- 
body must be made to buy them. 

In striking contrast to this militaristic point of view is the modern 
psychological conception of the consumer as an entity with certain 
wants and desires, of the distribution of goods to the consumer as a 
rendering of service to him, as a means of providing him with what 
he wants and of giving him satisfaction. This is not a mere change of 
terminology but represents a radical shift of attitude toward the whole 
problem of marketing. To be sure, in practice there may be a mere 
superficial shift in terminology without a shift of technique. Such is 
the state of affairs in most of the current usage of the term service. On 
the other hand, the actual attitude of service may be made the keynote 
of the marketing program, although the older combative terminology is 
retained. A careful examination is required to determine the true 
nature of any particular conception underlying methods of distribution. 

455 


456 PRINCIPLES OF APPLIED PSYCHOLOGY 


The proper conception of the problem of distribution as one of service 
implies a knowledge of what people really need and want and a knowl- 
edge of the means of satisfying these needs and wants. It is the particu- 
lar function of psychology to build up such a knowledge of human 
nature as this conception requires. The everyday association of one 
individual with another is not at all likely to furnish this basic informa- 
tion, for human motives and desires are often disguised, and even to 
oneself they seldom appear in their true form. This is demonstrated in 
the reasons that persons give for their actions. 

It frequently happens that, where the ideal of service is behind a 
selling plan, failure will occur because there may be an inadequate or 
distorted knowledge of the people that are to be served. A keen appre- 
ciation of the problems of distribution in terms of human nature should 
lead the inquirer to seek the aid of observers trained in the psychologi- 
cal laboratory. 


PURCHASING POWER OF THE CONSUMER 


The marketing of goods requires a knowledge of all the characteris- 
tics of human behavior and the way in which these characteristics are 
distributed within the population as well as the conditions upon which 
the expression of these characteristics depends. Such a program involves 
the whole content of psychology and economics, although certain parts 
of these fields have a more direct application than others. The facts of 
psychology that are most important are those that concern the “desire 
to purchase,” while the facts of economics that are most important are 
those that concern the “power to purchase.” These two kinds of 
data are so interrelated that it is impossible to treat the one without 
the other. In some cases, the desire to possess will be restricted by the 
power to purchase; in others the power may be expanded to meet the 
desire; in still others the desire may far exceed the power. The ideal 
in marketing would be to arouse the desires that are within the power 
of the individual to satisfy. But modern advertising, through the wide- 
spread publicity that it creates, frequently arouses desires within the 
minds of its readers that are not within their power to satisfy. The 
consequences of too great a discrepancy between desires and the power 
to satisfy them was discussed in Chapter 24. It must be recognized, too, 
that there may be the power to purchase without the desire, as in the 
case of many persons who have an exaggerated tendency to save and 
accumulate capital, and in the case of segments of the population which 
have no interest in certain classes of commodities. 

The power which has been referred to may be thought of as economic 
power or income, and as mental power or intellect. Although these two 
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kinds of power are not perfectly related, it will be satisfactory for our 
purpose to consider merely economic power and its bearing upon the 
distribution of goods. 


HAMILY INCOME IN THE UNITED STATES 


The distribution of economic power as represented by income is 
difficult to determine, but estimates have been made by the National 
Resources Planning Board (461) for families in the United States, 
covering the years 1935 and 1936. These data are set down in Table 56 
which gives the income level, the number of families in each level, 


TABLE 56 


DIsTRIBUTION OF INCOME By FaAmILiEs * 




















Income Level Number Per Cent egy roe pi 
Dollars Dollars 
Wuder 300) ..c.. 555% 4,178,284 14.2 14.2 312 
Oe SO te, 3,799,215 12.9 oat 627 
750— 1,000....... 4,277,048 14.6 41.7 874 
SOO Sa T.25072 os 3,882,444 13.2 54.9 1,120 
W2eeee 1 500.2 5..: 2,865,472 9.8 64.7 1,364 
1500 —=21,750 Sy. cee evs 2,343,358 8.0 WAR 1,612 
1,750— 2,000....... 1,897,037 6.4 79.1 1,829 
OOS 52500 kek abe 5 2,464,860 8.4 yew Dat 
2500——3,000.-<-<0... 1,314,199 4.5 92.0 2,715 
S000 94 000 ee =. 5. 1,181,987 4.0 96.0 3,394 
A=. 5,000! oe ese 402,595 1.4 97.4 4,391 
5,000—10,000 ....... 510,010 17, 99.1 6,874 
10,000—15,000....... 131,821 0.4 99.5 11,353 
15,000—20,000....... 58,487 0.2 99.7 Ticsou 
20,000 and up ......- 93,483 0.3 100.0 41,871 
Bota leeterreer eet: eres 29,400,300 100.0 Sins i622 





* Adapted from National Resources Planning Board, Family Expenditures in the United States 
(Washington, D.C., United States Government Printing Office, 1941). 


the percentage of families in each level, the percentage of families 
at a given level or lower (cumulative percentage), and the average 
family income at each income level. Inspection of this table shows 
that the average annual income of the approximately thirty million 
families in the United States was $1,622 in 1935 and 1936. Since the 
average is heavily influenced by the relatively few extremely high in- 
come groups, the median income will be about $400 lower than the 
average, or about $1,200. This means that half the families of the 
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United States have received $1,200 or less per year. It can be estimated 
also that one-fourth of the families received in the neighborhood of $600 
or less per year, and that three-fourths of the population have an 
income of about $1,750 or less per year. The satisfaction of desires for 
widely advertised and distributed commodities is definitely limited by 
income. The reader may satisfy himself as to the degree of such limi- 
tation by checking these incomes against the advertised prices of 
automobiles, radios, furniture, travel, and books. 


FAMILY EXPENDITURES IN THE UNITED STATES 


. Further light will be thrown on the limitation of desire by a survey 
of how the typical income was spent in 1935 and 1936. The expendi- 
tures by families in the different income levels are gathered into 
Table 57. The figures for the lower income groups probably represent 
the irreducible minimum for such basic needs as food, shelter, and 
clothing (including fuel and light). Such economic facts as these cannot 
be ignored in the consideration of the nature of the consumer and 
what he needs and wants. For example, can the median individual afford 
to purchase and own an automobile, and if so, how much can he 
afford to pay for it, assuming that he buys it on the instalment plan 
and needs a new one every five years? The same question may be asked 
about many other commodities for which current methods of distribu- 
tion stimulate a widespread desire. The document from which these 
statistics are drawn contains a wealth of data that warrant careful 
study by the psychologist who is interested in the problems of market- 
ing. There are tables showing the distribution of expenditures in 
different sections of the country, in rural and urban communities, by 
whites and Negroes, and by families of different sizes. There is a minute 
analysis of expenditures for various articles of clothing, and by various 
members of the family, adults and children, males and females, for 
various kinds of recreation, and for luxuries of many sorts. 

These interesting economic facts cannot be correctly interpreted 
when isolated from the psychological characteristics of the consumer, 
For, inseparably bound up with the power to purchase are such funda- 
mental traits as the tendency to save or not to save money, to maintain 
a certain apparent standard of living at a sacrifice of other essential 
items of living, to pay only certain prices for given commodities, to 
buy certain things at specified places, to buy in particular amounts or 
in particular forms, to continue to use the same kind of article as used 
before, or to want something new and different. Some of these traits 
are fairly stable throughout a whole population; some of them are 
common to large classes of people, or to large geographical areas; 
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some are peculiar to individuals. With this simple statement of the need 
for knowledge of both the economic and the psychologic individual in 
its bearing upon the problems of marketing, primary consideration will 
be given to the psychological characteristics of the consumer and his 
wants. 


THE DESIRES OF THE CONSUMER 


All human beings have needs, wants, and desires that demand satis- 
faction. Some of these are bodily needs and comprise the essentials 
for maintaining life, such as the need for nourishment and for pro- 
tection from danger. They are almost certainly inborn. It is not difficult 
to understand why these demands should exert such a powerful influ- 
ence over behavior as they do. Other wants, which manifest themselves 
primarily in the relationships among individuals, are probably inborn 
also (Chapter 2). The so-called social needs are given a variety of 
names and are variously classified by different authorities. Their influ- 
ence in determining behavior cannot be questioned, although the reasons 
for it are not so self-evident as in the case of bodily needs. 

In their original form, these bodily and social needs manifest them- 
selves in vague reactions and general restlessness. The means of satis- 

‘fying them are not definitely specified by nature, but are the result 
of a process of adjustment which the individual undergoes from his 
earliest years. The few original needs are expanded, subdivided, and 
specialized, and the means of satisfying them are multiplied and diver- 
sified until they bear little resemblance to their origins. Thus the needs 
of the body for fluids may in the adult appear as a desire for a glass 
of water upon arising in the morning, a cup of coffee for breakfast, 
Coca Cola in the middle of the morning, buttermilk at lunch, tea in 
the afternoon, a cocktail before dinner, and a whiskey and soda after 
the theater at night. To be deprived of any of these, or the substitution 
of one for the other, will frequently cause annoyance. Likewise the 
social needs come to be satisfied in a very diverse manner by different 
people and at different times. The so-called tendency toward self-asser- 
tion may appear in the struggle for a position in the realm of science, 
athletics, business, industry, or fashion. In each of these it may take 
many specific forms, forms which are too obvious to need cataloguing. 


ADVERTISING MOULDS DESIRES 


One of the most significant and powerful of the present-day forces 
in this educational process is advertising, broadly defined. Whenever 
the public can be educated into the acceptance of a given commodity 
as the best means of satisfying one of its needs, the success of that 
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woman's beauty is dimmed and darkened.” 


sage, it is specially designed to help the 
health of your gums as well. 


Try Ipana and Massage 


Massage a little extra Ipana onto your 
gums every time you clean your teeth, 
That invigorating “tang” means circula- 
tion is quickening in the gum tissue— 
helping your gums to new firmness. 

Get a tube of economical Ipana Tooth 
Paste at your druggist’s today, Let Ipana 
and massage help keep your teeth 
brighter, your gums firmer, your smile 
more sparkling 





Stent Tocloy with 
IPAN A 


TOOTH PASTE 


A Product of Bristol-Myers Company 


FIGURE 104 


0. 0. = 
0. A + 
E RTION F N V SEMEN PPE. I TO MB ON 


“On the Ball! A Winner!” 


THAT’S H 
OW GOOD-LOOKING HAIR HELPS YOUR PROSPECTS! 






“60-SECOND 


50 Seconds tO Rub—Just feel that 10 Seconds 
stimulating “tingle” as circulation stays in pla 
quickens—the flow of necessary oil leather” look. 

is increased. And with the pure Vitalis “60-Secon 
vegetable oils of Vitalis supple- embarrassing loose dandruff—helps 
menting natural oils, your hair prevent excessive falling hair — 
takes on a fresh, natural lustre. helps you keep your hair. 


PROBLEMS IN THE DISTRIBUTION OF Goops 46l 


commodity as a marketing proposition is assured. The keen observer 
of marketing methods will have discovered a number of articles of 
commerce that have jumped into great prominence as household neces- 
sities not through the slightest change in the articles themselves, but 
merely because they have been demonstrated as satisfiers of a real want. 
The recognition of these facts has brought about a revolution in market- 
ing methods. Thus, tooth paste is offered, not as a means of cleaning 
the teeth, but rather as an aid to success in the world of business or 
society (Figure 103). Soap brings love and happiness and not merely 
cleanliness to its users; correspondence courses no longer merely edu- 
cate but prepare one to become a bank president or other high execu- 
tive; furnaces and radiators do not merely heat the home but fill it 
with an atmosphere of hospitality. Many other illustrations might be 
given to show how goods may be represented as satisfiers. Not all 
are successful, for it requires a high degree of skill and ingenuity to 
show how a new product will satisfy an old need in an entirely un- 
expected and unusual way. Success, however, carries with it a large 
reward. 

As these needs have been considered in Chapter 2, only one or two 
of them will be mentioned for purposes of illustration. One of the 
most consistently exploited of them is the desire to conform, or be 
like others. The desire of every one to have what his neighbor has is 
recognized as a most powerful aid in the expansion of markets. Ad- 
vertising is one of the many publicity devices that make all men 
neighbors and enlarge their demands accordingly, and it is one of the 
most effective of them. Motion pictures, the radio, newspapers, maga- 
zines, automobiles and now television are unintentional allies of adver- 
tising in this process of expansion of acquaintanceship of all classes 
and all peoples. 

Closely related to this desire to conform is another that is susceptible 
of satisfaction in the greatest variety of ways, and that has been effec- 
tively played upon for the purpose of marketing new commodities. It 
is called ambition, and leads one to do a little better than his neighbor, 
and just as well as those that are above him. Almost any magazine or 
newspaper will yield specimens of advertising that profit by the 
strength of this distinctly human need. Figure 104 demonstrates how 
a hair tonic is marketed through an appeal to business ambition. As 
ambition is universally present in some one or more of its many forms, 
and as it is practically never entirely satisfied, it constitutes a powerful 
spur to action. 

When a desire for some object or end has been excited by advertising 
or any other means, then the consummation of it brings satisfaction. 
It is in this sense of fulfilling people’s needs, and thus giving them 
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satisfaction whether by means new or old, novel or commonplace, that 
marketing constitutes service. 


RELATIVE STRENGTH OF DESIRES 


This brief examination of the consumer, his needs, and the motives 
that impel him to buy, shows that any article of commerce may be 
made to satisfy one or more of a variety of desires. An analysis of 
soap advertising has disclosed the fact that different brands were 
presuming to satisfy seventeen different basic desires, such as a desire 
for cleanliness, health, comfort, beauty, youth, social prestige, and love. 
Other products have been found to make an equally variegated offering. 
In fact, the range of appeals that may be employed in marketing a 
product is limited only by the ingenuity of its promoter. Naturally 
some appeals are more effective than others. To determine which is the 
best appeal to use for a given purpose is almost as complicated 
as solving a difficult mathematical equation, because of the number of 
variables involved. 

Foremost among the variables to be considered is the relative 
strength of the different appeals, or rather the relative motive force 
of the wants aroused by the appeals. It is not safe to make more than 
very tentative generalizations from the objective studies of the strength 
of impulses in animals, where the largest amount of work has been 
done on this subject (677), although fruitful hints as to techniques 
have been derived from them. The earliest measurements of human 
desires relied on subjective report. Persons were asked to state, with 
the help of one of the rating methods such as were described in Chap- 
ter 14, what is the relative potency of the various desires in guiding 
their own actions. Such judgments are not impossible to make and 
yield some interesting results which check favorably against marketing 
returns (501, 86-102). For instance, the desire for food, for protection, 
and the love of offspring always stand high. Next to these come the _ 
social tendencies such as sociability, imitation, and hospitality, and 
finally the appeals that do not tap any real personal interests such 
as guarantee, reputation of the firm, and danger from substitutes. 
Thorndike (626, 96-182) has employed an indirect method of gauging 
the strength of desires in terms of how much money or how much 
leisure time one will be willing to spend in satisfying them. Some 
of his data obtained in this fashion were reproduced in Chapter 2. 

Out of the many laboratory studies of appeals, that of Osgood, Allen, 
and Odbert (476), has a particular interest. They presented a series of 
appeals for specific commodities by means of phonograph records, and 
through statistical manipulation isolated the effect of the appeal from 
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the particular brand with which it had been associated. They derived 
the following order of effectiveness, the most effective being first in the 


list : z 
1. Self-esteem 6. Efficiency 
2. Prestige 7. Economy 
3. Health 8. Beauty 
4. Universality 9. Safety 
5 10. Comfort 


mSex 


The study of radio programs and their listeners has been proposed 
by Lazarsfeld (369) as a somewhat more direct means of measuring 
appeals. If programs can be classified according to the motives they 
appeal to and if the number of listeners can be determined for each, 
then it may be inferred that the program drawing the largest audience 
has the strongest appeal. Tentative explorations in this direction have 
given promising results. 

Nixon (467) has measured the relative strength of appeals as used 
in advertising by observing directly what a person looks at when 
confronted with a choice of stimuli. Nixon’s technique has recently 
been carried several steps further toward objectivity by Karslake 
(334), who takes motion pictures simultaneously of the eye and of 
the object toward which it is directed. These more refined and more 
objective techniques confirm in the main the findings of the earlier 
subjective methods. They are mentioned here, however, not so much 
for the results that have already been obtained by their use, as for their 
promise as tools with which to make more extensive surveys. 

In addition to the strength of the impulse aroused by the abstract 
appeal, its appropriateness for the particular commodity must be 
discovered. Some appeals are obviously poorly suited to certain prod- 
ucts whereas others are just as obviously well suited. For instance, 
where economy might be an important point in regard to laundry soap, 
it is of practically no consequence in connection with perfumes. Health- 
giving qualities, together with cleanliness, however, have attained a 
high standing in all the tests of the strength of appeals that have been 
published, and underlie the successful marketing of a wide range of 
commodities. 

An appeal will not be successful if it has been used frequently before 
for the same purpose, even if it happens to be, in general, a very 
powerful one. Uniqueness and distinctiveness are essential factors that 
must be added to strength in every successful appeal. 

When the appeal has been chosen to satisfy the conditions just out- 
lined, it must be put into words and pictures. Here, too, a good appeal 
may be ruined and a poor one much improved by the way in which 
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it is presented. On account of the presence of all these variables, it is 
expedient not to rely too much upon the theoretical expectation of 
strength in the appeal. It is here that the methods of Nixon and Karls- 
lake can make a contribution since they measure the reactions to 
actual advertisements. The last stage in any evaluation of appeals, 
however, should be a test of strength upon a sampling of consumers. 
This may be done by the test campaign familiar in advertising pro- 
cedure which makes use of opinion polls, “brand barometers,” radio 
audience surveys, and sales records. 


THE HABLTS OF THE CONS USEER 


The fact that the means of satisfying desires are largely the product 
of education offers an unlimited field for the development of markets 
for new commodities and new markets for old commodities, but at the 
same time it introduces obstacles in the way of such development 
because of the fixity of habits after they have been established. The 
promoter of one commodity counts on the fixity of habit for main- 
taining a market for his goods, whereas his competitor counts on the 
force of education to turn the consumer to his own product. The resist- 
ance that a new product has to meet is seldom sufficiently understood. 
No matter how convenient, economical, healthful, or pleasing it may 
be, it will meet a strong tendency to continue the use of the more 
familiar article. The purchaser may even make a resolution that, when 
the need next arises, the new commodity will be purchased, but habits 
of mind as well as of action will frequently make the resolution in- 
effective. The years of publicity and education that were required to 
bring about a general use of the safety razor defy explanation except in 
terms of deeply rooted habits. The electric razor will have the same 
problem in breaking down present habit patterns. Resistance offered to 
the adoption of substitutes for shaving soap, of paper dishes, of fireless 
cookers, and hundreds of other labor- and money-saving devices for 
home, office, and factory must be accounted for in the same way. 

Habits determine not merely what article shall be bought, but where 
it shall be bought, how much shall be paid for it, how much shall be 
bought at a time, whether in package form or loose. To be asked to 
pay $2.50 for a watch that one is accustomed to think of as a dollar 
watch, or $7 for shoes that have previously been bought for $4, will 
meet resistance, no matter how legitimate the increase may be in terms 
of the decrease in value of the dollar. Likewise, to be offered an oriental 
rug for $25, when one has been accustomed to think of it as an expensive 
luxury, will arouse opposition and perhaps suspicion. In fact, any 
changes in response to old situations will be made with a degree of 
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difficulty which depends upon the fixity of the attitude toward them. 

Habits peculiar to individuals, naturally, cannot be taken into ac- 
count in general advertising, but there are many habits that are com- 
mon to masses of people, to social classes, to geographical districts, and 
to occupational groups. These should be discovered and allowed for. 
The salesman will do well to know as much as possible about the habits 
of his customers, both in order to satisfy them and to rebuild them 
when necessary. It is just as necessary for the advertiser to know group 
habits in order that he may deal with them intelligently in his printed 
message. 

Finally, it should be remembered by both the advertiser and the 
salesman that to perform habitual acts without interference gives satis- 
faction, and to be interfered with in their performance causes dissatis- 
faction just as surely as furthering and hindering the more natural 
tendencies to action cause satisfaction and dissatisfaction. 


Lae LOGIC Ob THE CONSUMER 


Do the needs arising from natural tendencies and from habits con- 
stitute the sole source of the buying motive? It is commonly supposed 
that reasoning or cool calculation plays some part in determining these 
reactions, that some decisions are made after a process of deliberation. 
Since the analysis of human behavior shows that actions based on 
logic are rare, one should not expect to find them playing a very promi- 
nent role in buying. In fact, where one seems to be reasoning out his 
actions he is seldom really doing so. Any perfectly honest observer of 
his own behavior can discover this fact for himself. His everyday 
purchases certainly are the result of habits or needs that are never put 
to any logical test. Even the more unusual investments and those which 
involve a considerable expenditure are very frequently “impulsive.” A 
person wants to own a certain type of automobile or radio. It is costly 
and far more elaborate than necessary for the use that it will receive. 
Another, cheaper one will do as well. Arguments can be found, how- 
ever to support the desire, and the expensive one will be bought. Such 
reactions, much as they seem like reasoned ones, are not strictly so. 
The decision is not made after a process of deliberation. It is made first 
and is based directly on desire. Deliberation then furnishes support 
for the action already determined. This artificial type of reasoning is 
widespread and can be found at work in every level of intelligence. 
It is known as rationalization (Chapter 5). 

There are cases, of course, where reasoning plays a part, and these are 
to be found especially in the purchase of tools, instruments, and equip- 
ment, where the economic factor predominates, and where the logic 
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is largely one of dollars and cents. But even in purchases of this sort 
the more “human” appeals are found to be effective. It is one of the 
achievements of the marketing expert that he can inject into such 
strictly colorless and prosaic objects as a heating plant much of the 
personal and social quality that attaches to the more intimate things 
of life, and thus transfer this purchase from the realm of logic to 
that of unreasoned desire. 


20 


The Adjustment of Advertising and 
Selling Methods to the Consumer 


If the marketing problem from the psychological point of view is 
conceived as a problem of service to the consumer, and if service means 
giving the consumer what he wants, how may this service be most 
readily and effectively rendered? To know what the consumer wants 
is the first essential, but the manner of telling him what will satisfy 
his wants, and especially of convincing him that a particular com- 
modity will satisfy his wants best, is almost as important. In order to 
present this message most forcibly, one must know all the conditions 
upon which a complete grasp of it depends, and all the factors that will 
further a favorable reaction to it. He must know as much as possible 
about the degree of comprehension that he can expect to find in his 
audience ; the level of language that they can understand ; how sharply 
they are able or are accustomed to discriminate among commodities or 
the names of them; what they like and dislike; what are their beliefs, 
both those that are firmly rooted and not to be tampered with and 
those that are susceptible to change; and how long they can be expected 
to remember what they read in an advertisement or see in a store dis- 
play. These are only a few of the items of information that are needed 
to protect the advertiser from shooting over the head of his market, 
from arousing its antagonism, or from expecting greater susceptibility 
than will be forthcoming. A few of these characteristics of people 
will be surveyed in the following pages. 


WHAT CAN THE CONSUMER COMPREHEND? 


In presenting the marketing message it is vital to know what the 
consumer can comprehend, and to prepare it accordingly. Any casual 
estimate of comprehension is very likely to go astray, because every 
one is inclined to think of other persons as being more or less like 
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himself. In writing an advertising message for a large section of the 
population, there is great likelihood of overrating the comprehension 
of its readers. In fact it was difficult, if not impossible, to realize what 
the bulk of the population could be counted on to grasp in the way 
of a printed message until the intelligence survey was made during the 
first World War. Not only was the percentage of illiteracy surprisingly 
large, but the percentage of people who could read only with difficulty 
was very much larger. The distribution of the ability to comprehend 
printed symbols, therefore, takes on considerable importance in the 
case of the advertising of widely used commodities, such as foodstuffs 
and soaps. 

Some idea of the way in which this ability is distributed in the popu- 
lation of the United States may be obtained from records of the Army 
Alpha intelligence examination where the score is expressed in terms of 
chronological age. Such data are given in Table 58. In the first column 
are the customary letter grades indicating the various levels of intelli- 


TABLE 58 


DISTRIBUTION OF INTELLIGENCE 











Intelligence Grade Percentage of Cases Equivalent Age in Years 
A ey ara ert haut lle. ach hecwe auane a 18.0 to 19.5 
1 pea ce ae BIO RIE ian Aimar Rica ns 16.5 to 18.0 
Gig Re Sacre NC Sa ree ee 1305 15.0 to 16.5 
CESSES NOE RO NRCC c 215 13.0 to 15.0 
(A cr doen cin tees 22.0 11.0 to 13.0 
1D ar Sete eo nO Onion 22.0 9.5 to 11.0 
ICE oop wat Ss Omecne 10.0 O' Fto” 95 











gence. In the second column are the figures showing the percentage of 
the population falling within that grade; and in the third column the 
grades are expressed in terms of the average age of persons in whom 
this degree of comprehension can be found. Since our interest is in 
the ability to comprehend printed symbols, our conclusions will be 
free from the criticisms that are frequently directed against intelli- 
gence measures. The average individual in the United States has a 
comprehension equal to that of a thirteen- to fifteen-year-old person, 
while the lowest 25 per cent of the population ‘will approximate the 
ten-year-old child in comprehension. If one wishes, therefore, to print a 
message that will reach 75 per cent of the population, it must be written 
as to a child of ten years. In the army it was found inadvisable to 
expect the lowest 25 per cent of the recruits to read and understand 
printed instructions. 
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The average vocabulary of persons of different ages has been cal- 


culated as follows: , 
Number of Words 
UPEHIO nad tm seas 13,500 
AVeraremadUl tment: 11,000 
UwelvieVearss aecremacnsian: 7,200 
enGyViears eames tise ise ea 5,400 
ichteyears eraser meer 3,600 


These are probably very generous estimates. It is safe to assume in the 
light of these figures that, when a superior adult writes for the com- 
prehension of as much as 75 per cent of the population, he must limit 
his vocabulary to less than half of its customary range. 

When actual experimental tests (496) are conducted to find out 
how closely written advertisements are adjusted to their readers, many 
avoidable discrepancies are found between the character of the message 
and the degree of comprehension of the readers addressed. Not only 
are many words used that are not comprehended, but sentence structure 
is often too complicated and the ideas contained in them are too com- 
plex to be readily grasped. The current tendency to use highly technical 
and scientific terms in advertising is not justified by a knowledge of the 
distribution of the ability to comprehend them. 

Kitson (341, 54) has proposed to determine how advertisements 
should be written by studying the character of the other printed mat- 
ter in the medium carrying the advertising. His assumption is undoubt- 
edly sound that the news-story content of a magazine or newspaper 
must be adjusted to the comprehension of the reader or it will fail. 
Advertising, to appear in the same medium, should be prepared for 
the same level of comprehension. Using word length and sentence 
length as indicators of the character of the material, he compared 
various media and found interesting differences in both these respects. 
For instance, one magazine had 59 per cent more three-syllable words 
than another, and 33 per cent more sentences containing twenty or 
more words than another. Also a certain newspaper had 70 per cent 
more three-syllable words and 13 per cent more sentences of more 
than twenty words than another. Such data represent interesting adjust- 
ments to the comprehension of readers and should be reflected in 
the advertisements. 

In the light of the small amount of data that are available, it is 
wise to err on the safe side and “write down” to the advertising audi- 
ence. A lesson may be learned, also, from the universal appeal of motion 
pictures and the picture newspapers, that a story can be told in pictures 
with a minimum of word symbols when it is necessary to do so. 
Whenever an extremely wide distribution of the population is to be 
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reached a generous use of pictures is advisable, as on billboards, for 
even illiterates can be reached through the message of the picture. One 
can buy Camel cigarettes, Barking Dog tobacco, Cow Brand baking 
soda, special brands of crackers, soaps, and many other commodities 
with only a meager comprehension of printed symbols. 

The radio advertiser does not escape the problem of meeting the 
comprehension level of his audience. On the contrary, many new 
questions arise in adjusting the spoken word to the range of intelligence 
comprising the potential market for a widely used commodity. There 
is just as much likelihood of talking above an audience as of writing 
above it. Length and form of sentence may have a greater influence 
upon understanding material that is spoken than material that is read 
because of the nature of auditory attention. Some of the problems 
peculiar to radio advertising will be discussed in the following chapter. 


WHAT CAN THE CONSUMER DISCRIMINATE? 


The power and habits of discrimination of the consumer enter into 
the buying reaction in a multitude of ways. As to the commodity itself, 
what differences in its quality, quantity, pattern, texture, or size are 
distinguishable in the everyday contact with it? Are there more sizes 
and grades of things than can be discriminated readily? It is evident 
that the development of a stock of goods based upon easily noticeable 
and practicable differences would lead to the reduction in the variety of 
many lines of commodities. This is especially true in grades of textiles 
and papers, the sizes of screws, nails, and other hardware. On the other 
hand, the application of the facts of discrimination would lead to the 
adoption of finer gradations of quality and size in some cases. The in- 
troduction of quarter sizes in men’s collars, for example, was a needed 
innovation and illustrates the value of taking the consumer into ac- 
count in planning merchandise. There is scarcely any line of goods that 
would not profit from a survey of the capacity of the consumer to dis- 
criminate among its varieties. 


DISCRIMINATION OF TRADE-NAMES 


The discrimination of the consumer enters into the marketing prob- 
lem in another way. It is a commonplace of marketing technique that 
a newly introduced commodity should be distinctive in name and con- 
tainer at least, so that it will not be confused with other similar products 
already on the market. Likewise, the characteristics of an advertise- 
ment of one article should not lead to confusion with another article. 
And yet both of these errors occur, because the discriminative power of 
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the consumer is far overrated. Barring the cases where confusion is 
deliberate, in order that one product may prosper through the prestige 
of another, such costly mistakes could be avoided by careful examina- 
tion of the facts of discrimination. The most abundant data on this 
question are to be obtained from the trade-mark and trade-name liti- 
gation, where confusion has been so great as to damage the interests 
of one or the other commodity. Attention has been directed especially 
to finding some ready means of measuring confusion arising through the 
inability to discriminate between various trade-names or trade-marks, 
but it would be far more profitable to measure the possibility of con- 
fusion as a preventive rather than as a means of settling legal disputes. 


TABLE 59 


DISCRIMINATION AMONG TRADE-NAmMEs * 














Percentage 
Original Imitation of Con- Legal Decision 
fusion 
DOZOGONE, froe.tetae's see Kalodont ¥. 4-4 28 Non-infringement 
More alliss ee faa alee Nonax< Higa Se sis 28 Infringement 
(CLES PS SASSO Seer Cre Chancellor Club .... 35 Infringement 
IBESEV CULO icieicis Hein s Weribests aajemecices © 35 Non-infringement 
Mother's Sb 2.21. Grand=Ma‘sh seo. .cn. 38 Non-infringement 
JiR OR 5 BG OO Cor AUitolay Oe «9 seh ato 2is 40 Infringement 
Peptenzyme .....«... Pinozyine) nee ae 43 Non-infringement 
Greeng Riveter oa. .-7-1- Green Ribbon ...... 50 Infringement 
@eresota. My. 0% cree sae Gressota foci. ote. a2 63 Infringement 





* Adapted from R. H. Paynter, “‘A Psychological Study of Trade-Mark Infringement,” Arch. Psychol. 
(New York), 1920, No. 42, 69. 


The efforts of Paynter (489) to measure confusion empirically and to 
create a scale for the purpose, demonstrate the possibilities of psycho- 
logical technique in solving such problems. He was able to show that 
legal decisions do not necessarily conform to objectively measured con- 
fusion, as indicated in Table 59. The percentage of confusion means the 
percentage of people who confused the imitation and the original from 
its appearance and sound. The meanings of the other columns will 
be clear from their headings. 

In the planning and construction of advertisements, what importance 
is to be attached to certain costly innovations in terms of the ability 
of the observer to perceive them? Who can distinguish between a cer- 
tain type face and another that is one-half point smaller in his ordi- 
nary contact with it? Can the average reader of an advertisement 
distinguish among three-color, four-color, and six-color printing? The 
cost differential of these color processes is too great to pass unnoticed. 
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Are the more costly forms of art that are so prized by the advertiser 
distinguishable from the simpler and cheaper forms? These are all 
questions that the expert can answer for himself, but they cannot be 
answered at present for the three-fourths of the population that is to 
see them. Answers can be found, however, through carefully con- 
trolled psychological inquiry. 


DISCRIMINATION OF SIZE 


The problem of the size of advertising space to be used is reducible 
largely to the psychological question of discrimination. Large space is 
used mainly for getting and holding attention, and attention depends 
upon noticeable difference or distinctiveness. An advertisement will 
attract attention by size, not because it is big, but because it is bigger 
than its neighbors and competitors. This means simply that as far as 
attention is concerned, it is relative size and not absolute size in square 
inches that counts (463). A half page has a certain attention power 
whether it be half of a large page or half of a small page. Nixon (467), 
as well as a number of other investigators, has shown that the greater 
the relative difference in size, the more readily will the larger advertise- 
ment be discriminated and attract attention away from its neighbors. 
How much larger one advertisement should be than another, and 
whether the distinctiveness thus attained is worth what it costs, are 
economic rather than psychological questions. Consideration should 
always be given to the possibility of getting the desired amount of 
distinctiveness in a more economical manner than by the use of large 
size. For there are many ways of attaining distinction, such as the use 
of color and color combinations, unique forms of illustration or typog- 
raphy, unique position on the page or in the advertising medium, and 
unusual kind of copy. It has been our purpose merely to point out the 
psychological character of the size problem and to suggest the wide 
range of questions that may be answered through the application of 
the facts of discrimination to the field of advertising. 


WHAT ARE THE CONSUMER’S LIKES AND DISLIKES? 


Modern psychology has recognized that the feelings form the vast 
undercurrent of life, influencing the course of behavior in manifold 
ways. It is a primary law of behavior that one continues doing or 
repeats those acts that are pleasant, and inhibits or avoids doing those 
things that are unpleasant. For this reason the feelings have a very 
important relation to the processes of attention, interest, and memory. 
In some instances the character of the feelings is surprisingly uniform 
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for all people, as in the pleasantness and unpleasantness of certain 
tastes, odors, and sounds. In other cases, the quality of the feelings 
aroused in a specific situation is peculiar to the individual and is the 
result of certain unique experiences. Such idiosyncrasies in the way 
of tastes, preferences, likes, and dislikes will form valuable data for 
the salesman, since arousing pleasant rather than unpleasant reactions 
in any way whatever may mean successful service to the customer. 
Cason’s (92) list of the likes and dislikes of people described in Chap- 
ter 24 would make valuable reading for any one whose duties bring him 
into contact with people. Although such individual tastes cannot be 
appealed to in advertising, there are others that are sufficiently wide- 
spread to be counted on for this purpose. 


AESTHETIC PREFERENCES 


Certain of the feeling reactions have long been recognized and are 
incorporated into the subject-matter of aesthetics, such as the pleasant- 
ness of colors and color combinations, of lines and curves, and of areas 
of specified proportions. In fact, the whole realm of aesthetics can be 
profitably searched for sources of pleasantness in advertising material. 
Experimental studies are often required, however, to find just what 
colors or color combinations, lines, or type faces will give the most 
pleasing effect for a specific purpose. The few studies that have been 
made show clearly that there are measurable differences in the effects 
produced by simple changes of proportion, line, and color. For instance, 
Collins (107) has demonstrated that, although the combinations 
of yellow with blue, and of red with green are preferred over other 
combinations merely as colors, by men and women alike, they are not 
the most preferred combinations for advertising particular commodi- 
ties. Table 60 gives the most frequently preferred color combination 


TABLE 60 
Cotor PREFERENCES FOR SPECIFIC PuRPOSEs * 
Article to be Advertised Combination Most Preferred 

BS auldinpamatertale erste arts oie oie clearer ee  nielesstere/ aco Yellow and orange 
MS Wel EV arora s emer etaurten neta fairy eer tecnudtnie eiataiate kame che Yellow and purple 
BTCA CaStAet OO CLE anecherten Hat A cperetiis cree exesberateneud lal are «sions Yellow and orange 
TPRSARI ASK w.285S.0,0 CxS I Veeck or ord DRAG: ORE ORR EE eee Yellow and purple 
CRIS Ae croc. OURO Os CIOS Oe Ee SDE OOD ene ne Yellow and orange 
ails: . aguecteces hited Hodcttns oon Oboe LLod ore Yellow and orange 
Sepia S dobuse ocr omnco cAeyt do CODD ODOT On AO een Yellow and green 
SUmnerg Calnpsuwerere eters te iete sieves ase SM ianera rer tray nie, eave Yellow and green 
(CHIR. (gon dadtacotuececst 1c Cob pn DD OM On USGL etcome Red and yellow 
Sint Cre DE VELA LCS mma seieierteet pater pa ofetss eratokskelelels, oleisieyelels Yellow and green 


* From N. Collins, The Appropriateness of Certain Color Combinations in Advertising, Unpublished 
Master’s Thesis, Columbia University, New York, 1924. 
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for ten different articles, in the opinion of one hundred persons. In 
some of these cases there is a rather wide variation in choice, whereas 
in others there is close agreement. Facts such as these can only be found 
out by experimental study. 
FIGURE 105 
RELATIVE APPROPRIATENESS OF A TYPE Face FoR DIFFERENT PURPOSES * 


When in the Guise of Human Events, et becomes necessary for 
one people lo dissolbe the pollical bands which kare connecled 
them with another, and Lo assume, among lhe powers of the 
earlh, lhe separate and equal slalion te which $12345678908 


Gheapnesss.-tomsin.oe Gn eres 28 AME OMODIES crass os aera eee 29 
Dorit ya Sarcts -poeteas she terete 5 Building" yMiaterial” 225 sae 29 
IDGUMOUN? Seo eo.owbo pee ee bee 26 Cofiee oaca io aes. cic sae 29 
GU KUIEY oie cetacean ran ee cate oe 3 JOWELLY brats a ate cers aa eon 2 
SUTEN et Lee pea cws aa ett ore sienna 29 Pertunies, Settee. are 1 


* From A. T. Poffenberger and R. B. Franken, “A Study of the Appropriateness of 
Type Faces,” J. Appl. Psychol., 1923, 7, 320. 

Results similar to this were obtained by Poffenberger and Franken 
(504) from a study of the appropriateness of type faces for specific 
advertising purposes. The form of script reproduced in Figure 105 
was found to vary markedly in appropriateness for expressing five dif- 
ferent abstract qualities, and for carrying the atmosphere of five 
different commodities. The numbers given below the type specimen re- 
fer to the order of appropriateness among twenty-nine specimens of 
type included in the study, hence the nearer the number is to 1 the more 
appropriate, and the nearer to 29 the less appropriate. The figures for 
this one type face show that although the script was the most appro- 
priate of the whole twenty-nine specimens for perfume, it was the least 
appropriate of them all for automobiles, building material, and coffee. 
Any one who looks over a collection of current advertisements will see in 
them definite attempts to adjust type quality to the commodity adver- 
tised with much or little success. Here, as elsewhere, the judgments 
of individuals may be erroneous so that the final test of appropriate- 
ness must be the favorable or unfavorable reaction of an adequate 
sampling of consumers. 

Davis and Smith (730) have attempted an experimental analysis of 
type faces in order to discover what aspects of them determine their 
peculiar appropriateness for a given purpose. They employed a tech- 
nique very similar to that of Poffenberger and Franken, having sub- 
jects both match type specimens to qualities and match qualities to 
type faces. Not only did the investigators find certain kinds of type 
faces more appropriate than others to express a given quality, but 
they found differences also among the variants within a given type 
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face. Size appeared to be the most important variable, with condensa- 
tion, boldness, and italics following in that order. 

There is good reason to believe that many other aspects of advertis- 
ing matter can be so chosen as to heighten the pleasant feeling-tone which 
it will arouse. This is especially true in the case of the choice of trade- 
names and slogans. With the modern tendency to create new words as 
names for products, it would be a simple matter to take account of the 
feelings that such words arouse. The safest way is to ascertain the 
feeling-tone of a proposed word before adopting it, both by analyzing 
it for obvious unpleasant associations and by testing it upon a good- 
sized sampling of people (501, 460-475). 


PREFERENCES FOR ADVERTISING MEDIA 
AND LOCATION 


The likes, dislikes, tastes, and preferences of the consumer enter 
into the advertising problem in the selection of an advertising medium 
and the choice of location in that medium. Surveys of magazines and 
newspapers indicate differences in the interests and tastes of their 
subscribers. This is especially obvious in the case of class, sport, and 
other specialty publications. But it is true also in the case of news- 
papers, where the preference of the professional class inclines toward 
one, that of the financial class toward another, and that of the labor 
class toward still another. As far as the general public is concerned, 
the newspaper offers the most universal medium of approach. A survey 
(501, 598-602) of a typical American city showed that, whereas maga- 
zine circulation was limited largely to professional and executive groups, 
so that unskilled workmen comprising about half of the population 
received only about one-twelfth of the magazines, practically every 
family in the city received a newspaper. 

The preferences and tastes of the consumer can be capitalized in the 
choice of position in the medium as well as in the choice of the medium 
itself. Advertisements that are directed to those interested in sport 
will profit from their association with sport news, financial advertise- 
ments with financial news, and radio advertisements with radio news. 
The value of such spatial association is not merely in the fact that the 
chances of being seen by the proper group are enhanced, but by the 
fact that the advertisements so placed will find their readers in a most 
susceptible and suggestible mood. Use is already made of these facts in 
both advertising and selling, but they will find a still wider range of 
application when the results of psychological analysis are made avail- 
able concerning the variation of tastes according to sex, age, occupa- 
tion, social status, and geographical distribution. 
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WHAT DOES THE CONSUMER BELIEVE? 


There is just as great danger of misapprehending the beliefs of the aver- 
age individual and his basis for them as there is of misjudging his intelli- 
gence. It is difficult to realize, without definite inquiry into the subject, 
what people believe and can be made to believe. A great deal of interest 
has been aroused in this question of beliefs and their basis on account of 
the ease with which seemingly intelligent persons can be induced to 
purchase worthless securities and stake their money on propositions 
where the chances are a thousand to one against them. Drastic state 
legislation and the constant vigilance of public-spirited business or- 
ganizations do not always suffice to prevent exploiting the credulity of 
the public. A thorough understanding of the mechanism of belief will, 
however, not only show how ill-founded beliefs may be eradicated and 
prevented, but it will show also how correct beliefs may be established. 
It is this latter aspect that has the greatest import for advertising. 

The difficulty that is encountered in the attempt to substitute scien- 
tifically established facts for superstitions and to prevent the spread of 
superstition tends to give additional interest to the search for the basis 
of beliefs. Even among fairly well-educated people superstitions 
abound, as several inquiries have demonstrated. One of these (113) 
showed that, of a large group of college students questioned, about 50 
per cent acknowledged superstitious beliefs and practices. Another 
inquiry (468) among 350 college students revealed similar results. 
Leaving out of consideration such superstitions as that “Friday is an 
unlucky day” and such controversial statements as “intelligence is in- 
creased by training,” it was found that 46 per cent believed that “if 
you will stare at a person’s back you can make him turn around. This 
is a form of telepathy”; 42 per cent believed ‘“‘a square jaw is a sign 
of will-power”; 18 per cent believed that “people born under the in- 
fluence of certain planets show the influence in their characters.” 

A study of the mechanism of beliefs in general, and particularly as 
they are created by advertising, shows that feeling and emotion, rather 
than reason, play a dominant role. Belief is a matter of desire and not 
of logic (389). We believe what we want to believe. Hence it is to be 
expected that the statement of the truth in advertising or elsewhere 
will not assure belief. To give a person what he wants and at the same 
time to arouse a glow of emotion will go far toward creating belief. 
There are two other factors that should not be neglected. First, any 
statements that are made should not conflict too sharply with already 
established beliefs. To create new beliefs contrary to old ones is like 
breaking old habits and forming new ones, and meets just as much re- 
sistance. Second, all statements intended to generate belief should carry 
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the weight of some authority behind them. Herein lies the value of 
testimonials of great and well-known,persons (497). 


WHAT CAN THE CONSUMER REMEMBER? 


Any advertising or selling device that is to furnish a genuine and 
lasting service must make an enduring impression upon the memory, 
for there is practically no case where there is not at least some small 
gap between the marketing effort and the contemplated reaction. The 
laws of learning and memory which have been discussed in Chapter 4 
have made the reader familiar with the means of making impressions 
permanent. It will be profitable, in addition, to analyze a case of mem- 
ory for advertising material, to discover, if possible, the potent factors. 


TABLE 61 


RELATIVE Memory VALUE OF TRADE-NAMES * 





Tooth Paste Number of Responses 
Col ateun tame Peco on tira nce 7 539 
PEebeco" eect niet et erie 129 
Pepsodentipmncc' ean teen secre: 104 
I Oly MOS) bere cvcpster eave ts outpaces noma 66 
Dy ENe LYON SP ice tgrsreaks acute Mer: 13 
Rorchans wether ee re eee 12 
KlenZop ees chit ae ee 10 
SENTECOn Pry aa eropectsie oe ants esestere 8 
PCLECIXO" wicrte mice Minne ceteaorue 7 
Walliams oe anne torkncie voe es 6 
Miscellaneous: apsntaso ees eae 52 
Bian er ret ctaete toate Geen micats 78 

PeOtal: ee tee hea ete SPetareNe 1,024 


*From G. B. Hotchkiss and R. B. Franken, The Leadership of Advertised Brands (New York, 
Doubleday, Page and Co., i923), p. 226. 


A list of commodity names was presented to people with the request 
that they mention the first trade-name that came to mind. Now this is 
exactly the type of memory that the advertiser wants to guarantee, be- 
cause it means that, when the need for something arises, his particular 
brand will offer itself to fulfil it. It does not mean necessarily that the 
particular brand that comes to mind first will always be bought, for 
there are many factors that combine to determine the actual purchase. 
But it is certain that the trade-named article that does not come to 
mind will not be bought. 

Hotchkiss and Franken (293), in the data gathered into Table 61, 
give the trade-names mentioned by 1,024 persons to the stimulus word 
“tooth paste,” and reveal an interesting picture of the familiarity of the 
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consumer with these different brands in the years 1917-21 when the ex- 
periments were made. Over thirty different brands were mentioned. 
The brand that stands first in the list was mentioned just about five 
times as often as the one that stands second. In fact, over one-half of 
all the people called this brand to mind first. The leading four brands 
were mentioned more than four-fifths of the time, leaving only about 
two hundred responses to be divided among the twenty-five other 
brands. An analysis of the history of the best known brands of tooth 
paste and the other commodities revealed the following points: 


1, All these brands have been on the market for a long time and many of them 
are the pioneers in their respective fields. 

2. Nearly all are extensively advertised, and nearly every one is the pioneer 

large advertiser in its field. 

Nearly every one has been a persistent advertiser during the last ten years. 

Each one is the largest, or nearly the largest, seller in its field. 

Nearly all are frequently used commodities. 

All are products of standard quality and of good reputation. 


ON eee 


Of all the devices that cause advertising to be remembered, two 
stand out clearly from this analysis, namely, primacy and repetition. 
Of the former little need be said, as one cannot be first in the field of 
competition by merely wishing it, and at the best it is a matter of good 
fortune. Repetition, however, is available for all to use, and is limited 
only by its cost. There is a certain characteristic of repetition that has 
been demonstrated both in laboratory studies of the psychology of 
learning and in advertising, namely, that the memory effects of suc- 
ceeding repetitions become smaller and smaller. It is this fact that 
gives learning curves their characteristic shape. The reasons for the 
decreased efficiency of later repetitions as compared with the earlier 
ones are numerous and complex, and for our purpose need not be ex- 
amined. Studies of the effects of repetition upon the memory for 
advertising material show that the “diminution of returns” is quite 
as great as in the more theoretical studies. 

Strong (592) conducted an elaborate research on the effects of repe- 
tition, in which he duplicated as far as possible the conditions that ob- 
tain in advertising. He prepared four pamphlets simulating the 
advertising sections of four numbers of a magazine. Certain advertise- 
ments appeared in only one number, certain others appeared in two 
of them, whereas others appeared in the four numbers. All the pamphlets 
were examined at specified intervals by a group of subjects with the 
result that some of the advertisements were seen once, some twice, 
and some four times. The subjects were tested for their knowledge of 
the advertisements after the last number had been examined. Among 
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other interesting discoveries, he found that two repetitions are worth, 
not twice as much as one, but only about 25 per cent more, and that 
four repetitions are worth, not four times as much as one, but only 
about 60 per cent more than one. 

The advantages of repetition may be retained and its disadvantages 
counteracted by the introduction of other aids to memory. Thus, it has 
been found that, if certain unique characters are introduced at every 
repetition, each will take on the freshness and vividness of a first 
presentation and raise the memory value of the advertisement consider- 
ably. In one study in which all repeated material was varied, four 
repetitions were worth a little more than four times as much as one, in 
terms of memory value. This great increase in the value of repetitions 
is owing to the well-known fact of learning, that mere repetition with- 
out interest loses its potency. The introduction of new material stirs the 
interest which would otherwise decrease, and makes the whole experi- 
ence more vivid. 


DHE PSY CHOLOGY Of SALES i ANS HTP 


It is necessary to make a distinction between two methods of deliver- 
ing a message to the consumer, namely, advertising and direct selling. 
They differ in that the former is a project directed at large masses of 
people, whereas the latter is directed at the individual, and in that the 
former makes only an indirect contact with people through the medium 
of a printed message whereas the latter makes direct contact between 
the buyer and the seller. In advertising, the modification of the tactics 
of selling to suit the individual prospect is out of the question but in 
selling that very modification is essential to success. 

As a consequence of these differences between the two marketing 
methods, the advertiser must play upon the human needs that are com- 
mon to large groups and must avoid appeals that would be effective 
only for particular persons or small groups. The salesman, on the other 
hand, needs to know not only the traits that are universally present, 
but he must learn as much as possible about the particular individual 
prospect. If illustration of this difference is needed, it will be furnished 
by comparison of the advertisement in Figure 106 with the data re- 
produced below, which were used in selling an insurance prospect. The 
advertisement uses every device that the printed page will afford to 
simulate the direct appeal by one person to another. It dwells upon the 
need of protection “no matter who you are, where you live, what you 
do, whether man or woman.” It counts on family affection and the un- 
certainties of life to be universally present, and makes a general ap- 
peal on the basis of these two facts. A typical list furnished by Strong 
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(598, 24) of the kind of intimate details in the life of a prospect which 
a good personal salesman will aim to have at his command stands in 
sharp contrast with the advertisement. 


Carter C. Barnes, dentist, Middletown, Conn. 

Age, 36 in 1919, born May 25, 1883. 

Has $3,000 twenty-premium life in this company, taken out at age of 30. No 
other insurance known. 

Married—has three young children, a boy and two girls. 

Now practices alone, but until recently was associated with an elder dentist, 
Dr. Warden. 

Income unknown; probably about $3,500 or $4,000. 

Graduate of local college, Wesleyan University, takes an active interest in col- 
lege affairs and in his fraternity, Psi Upsilon. Is a member of the Methodist 
Church, the Country Club, and the University Club. 

Wife has inherited $35,000 from an uncle, according to the papers. 


THE TASK OF SELLING 


Very little of the psychological research in the field of marketing 
has been devoted to the process of direct selling. The reason for this 
resides mainly in the relative inaccessibility of the data of selling com- 
pared with those of advertising. The materials of advertising lend them- 
selves with special readiness to the analysis and experimental methods 
of the laboratory. Printed appeals may be collected, presented, handled, 
dissected, preserved, and studied over long periods of time and under 
constant or known conditions. The oral appeal of the personal sales- 
man offers problems of far greater complexity. From its very nature 
the sales talk represents a continuous process of which the printed ad- 
vertisement is but a cross section. When the advertisement is presented 
its influence is determined once for all, and it is either relatively suc- 
cessful or relatively futile. But the oral salesman, working at close 
range and face to face with his customer, may choose his appeal, vary 
it, repeat or supplement it according to the particular idiosyncrasy of 
the customer and according to the time and circumstance of the inter- 
view. The oral sales talk is to the printed advertisement what the mo- 
tion picture film is to the simple lantern slide, the drama to the tableau, 
or the kaleidoscope to the frozen frost pattern. The sales talk is a whole 
advertising campaign condensed into a few moments and adjusted and 
adapted to the present responses of the audience. It is not restricted 
to its verbal dress, but is reinforced, emphasized, or otherwise modified 
by the personality of the salesman, his appearance, voice, dress, bear- 
ing, expression, intonation, and gesture. Once it is finished it may never 
occur again in precisely the same form or under precisely the same 
conditions. 


FIGURE 106 


PERSONAL APPEAL IN AN ADVERTISEMENT 


“Chis is Schaffer 


The Insurance Man Speaking to You!” 





Broadcasting from Coast to Coast 
“You may be next” 


(You never can tell) 
To Every Reader—Attention! ! 


NSTEAD OF knocking at your door—I address you through the public press. 
1 am your best friend in time of need. 1 AM THE INSURANCE MAN. 
And what I have to offer, you really need. Daily the newspapers report 
casualties of every sort. Then, why gamble with life’s uncertainties when so 
much is at stake. Insurance is indeed ‘‘anfounee of prevention’’ rather than a 
‘pound of cure.”” Not only as a financial safeguard; it is economical as well. The 
policy that I am offering you will not prevent an accident nor stave off sick- 
ness, but will help pay all bills incidental to same, and a substantial amount 
for a fatality. SAFETY FIRST! YES, BUT INCLUDE PREPAREDNESS, 
TOO. The saddest cases of all are those who fail to protect themselves with 
Insurance. I firmly believe it is every responsible man’s and woman's duty to 
be protected by Insurance, The protection of Insurance is the best way to 
soften the brutal shock of unforeseen disaster. 
For years I have hammered away in the columns of this paper the importance 
and necessity of INSURANCE PROTECTION. Thousands have heeded my 
advice, but thousands upon thousands of persons have as yet failed to obtain 
one of these policies, and this message of mine is directed to them. No matter 
who you are—Where you live—What you do—Whether man or woman—YOU 
NEED this protection, and you should obtain it at once. THINK OF YOUR- 
SELF—YOUR LOVED ONES— YOUR CHILDREN—WIFE—MOTHER— 
FATHER--HUSBAND—BROTHER—SISTER. Have you provided for their 
future? What would happen? THINK IT OVER. | am not an alarmist, by 
any means—far from it—only attempting to drive home true facts. In calling 
your attention, reader, to this matter, you will thank me. If you have as yet 
failed to learn particulars of this won- 
derful policy, do so TODAY—not to- 


morrow—but TODAY. Don’t let SIO 
today’s opportunities be tomorrow’s rehepfer, 


regret. 





ADVERTISING AND SELLING METHODS 481 


For these and other reasons, although frequent reference has been 
made to the psychology of salesmanship, there cannot be said to exist 
any considerable body of facts, principles, or methods that differ from 
the established laws, results, and technique of the psychology of 
advertising. There is, indeed, reason to believe that the principles of suc- 
cessful salesmanship are no different from those underlying the suc- 
cessful advertisement, sales letter, or window display, although their 
operation in any given instance is obviously much more obscure and 
complex. 


PIS aC 11 Ons OCC AL PER GIN) GileP Wr Sl Nee Sub) lat NG 


The applicability of psychological principles to the process of sell- 
ing has been ably demonstrated by Strong (598). The salesman need 
no longer look upon the act of selling as a single event. He can analyze 
the process into various elements, steps or stages, such as preparation, 
approach, presentation, argument, and closing the deal. And in so far 
as psychological measurement is able to specify the relative strength 
or persuasiveness of various sales points or bases of appeal, he may 
utilize the results of such methods. For the most part, however, as 
matters now stand, the salesman can best profit from psychology by 
familiarizing himself in an expert way with the original and acquired 
tendencies of human beings; the mechanisms of conduct, thought, 
and feeling; the range of individual differences in interests, values, 
motives, and temperaments; the general lore and doctrine of expression, 
emotion, belief, and reflection; and especially with the laws of cogent 
reasoning, the fallacies of argument, and the promptings underlying 
such factors as suggestion, resistance, conflict, and decision. To control 
human behavior, one must understand it. 

In so far as the personality of the salesman enters into the sales 
function, a new set of psychological problems arise that contribute to 
success in selling. These problems have to do with the characteristics 
of the salesman: such factors as physique, health, temperament, age, 
and manner of dress may be found to be important factors in the use 
of persuasion, suggestion, and argument. An interesting chapter in 
applied psychology will have to do with the diagnosis, by the various 
means of mental measurement, of the personal traits that combine to 
form the successful salesman. It will have to do with the discovery to 
what degree such particular qualities or aptitudes are native traits and 
to what degree they may be learned. It will have to do further with the 
conditions of practice and instruction through which the desired char- 
acteristics may be most economically and effectively communicated to 
those who will want to use them. 
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LABORATORY STUDIES OF SELLING 


Psychologists are beginning to meet the challenge that the field of 
salesmanship offers. Psychological techniques of analysis and measure- 
ment are coming to be applied to the sales situation. Phillips (493) 
instructed his students to make shopping excursions and to record 
various aspects of the sales process, noting particularly their impres- 
sions of the salesman’s greeting, his manner of dress, his promptness, and 
his knowledge of his stock. Waters (679) selected a group of successful 
and a group of unsuccessful merchants and had them evaluated by 
means of a questionnaire for a great variety of personality and other 
qualities. Certain characteristics were found to differentiate the two 
groups, although not sharply. Some of them were interest in the cus- 
tomers, honesty, desire to be accommodating, and the tendency to give 
uniform treatment to all customers. McKinney (478) and Mitchell 
and Burtt (433) have made somewhat similar measurements in a con- 
trolled laboratory setting. The latter compared various sales techniques 
by having a trained experimenter go through standardized sales using 
the following devices: 


Demonstration versus a description of the commodity. 
Presentation of facts versus “human-nature appeal.” 
Using a breezy or a dignified manner. 

Using a domineering or friendly manner. 


The sales talks were evaluated by a group of forty student observers, 
who used systematic rating scales for interest, feeling, confidence, and 
persuasiveness. Demonstration was rated higher than description, facts 
higher than emotional appeal, and a friendly attitude higher’ than a 
domineering attitude. There was no clear-cut difference in the relative 
status of a breezy or dignified manner. 

These are only small beginnings but they prove the feasibility of 
measurement in this field. The application of the newest techniques 
and scales for the measurement of attitudes of all sorts will un- 
doubtedly bring fruitful results here as they are already doing in other 
spheres of human behavior. 


27 


Advertising and Selling by Radio 


The radio constitutes a medium for the marketing of commodities 
that differs both from printed advertising and from direct selling, yet 
it has some of the characteristics of each. In more than one respect it 
appears to lie between the other two. It employs the human voice and 
appeals to the ear as personal selling does. At the same time it neces- 
sarily directs its messages to a mass audience as printed advertising 
does. In comparison with printed advertising it lacks whatever ad- 
vantages the former has in its appeal to the eye in light and color, but 
it gains whatever advantages come from the appeal of human speech 
and music. It resembles printed advertising in the fact that the po- 
tential customer can take it or leave it—he can close the magazine and 
he can shut off the radio; he can turn his attention to something else 
while the radio advertiser speaks, and he can ignore the advertisement 
that shares the page with the news story. 


PSYCHOLOGICAL PROBLEMS IN RADIO 
ADVERTISING 


A host of psychological problems that have been investigated in 
laboratories more or less sporadically for many years have suddenly 
acquired a strong practical significance with the advent of the radio. 
Which is a more effective medium of experience, the eye or the ear? 
Are things seen or heard remembered better? Which is the more con- 
vincing and persuading, a visual message or an auditory message? 
Which has the greater span of comprehension, the eye, or the ear? Are 
some things learned better through hearing them and others through 
seeing them? Are there important differential effects of seeing and hear- 
ing upon the processes of recall and recognition? The relative merits of 
the printed page and of the radio as the vehicles of selling rest in part 
upon the answers to such questions as these. 


Equally numerous and equally important are the psychological ques- 
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tions that arise within the field of radio broadcasting itself. Some of 
these are old laboratory problems and some of them are new and 
unique. What proportion of program time can be advantageously de- 
voted to advertising? That question resembles those asked about 
printed advertising and investigated by Strong (589), Franzen (181), 
and others, namely, “‘What is the best proportion of advertising to 
reading matter in a magazine?” and “Is there a saturation point which 
it is inefficient to exceed ?” Thorough research upon this problem might 
have forestalled the drastic legal regulations that determine the time 
that may be allotted to advertising in any radio program. 

How can the advertising message be most appropriately presented ? 
This, too, resembles a question asked concerning printed advertising, 
namely, whether it is better to segregate all advertising or present it 
“next to reading matter” (292), and whether the advertisement should 
be distinctive in appearance or made to simulate news items or literary 
content. Methods of presentation analogous to each of these are em- 
ployed in radio. The law requires that printed advertisements be 
labeled as such when there is likelihood of confusion. Can the radio 
forestall, through research, the need of such protection for the public? 
What are the listening habits and listening preferences of people, as to 
time of day, length of program, real or “canned” programs, serious or 
light programs, music or drama, the serial story or the complete story 
program ?’ What are the differences in these respects between men and 
women, old and young, well-to-do and poor, well-educated and poorly 
educated, residents of the North, East, South and West, urban and 
rural? These are merely a few samples of the fascinating problems the 
radio brings with it and that the psychologist can help to solve. 


RADIO RESEARCH 


Active search for psychological problems and research upon such 
problems is in progress by research psychologists on the staffs of 
broadcasting stations, by psychologists bearing the status of consult- 
ants, by specific research organizations,* and by numerous individuals 
in university laboratories. A considerable body of evidence has already 
accumulated from these sources. The Psychology of Radio by Cantril 
and Allport (83) and Radio and the Printed Page by Lazarsfeld 
(369) give a rapid over-all view of what is being done. Two special 
numbers of the Journal of Applied Psychology have been devoted to 
radio research (368) (370). Their editor assembled contributions of 
many individuals from various psychological laboratories, besides list- 


* For example, the Office of Radio Research, Columbia University, New York City, 
P. F. Lazarsfeld, Director. 
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ing the research in progress at six colleges and universities. There is, 
indeed, an imposing array of research in progress, and of investigators 
working in the field of radio, in sharp contrast with the state of affairs 
in the earlier days of printed advertising. 


VISUAL AND AUDITORY EXPERIENCE 


The early studies of the relationship between the visual and auditory 
channels of experience were inspired primarily by the school situation 
and were intended to decide the relative merits of visual and auditory 
instruction. Hollingworth (275, 63-76), after a survey of this material, 
concludes that the evidence to be adduced from it is just about 
evenly divided concerning the relative effectiveness of the two modes 
of presentation. The conflicting data are due to the immense number 
of uncontrolled variables that affect the results. More recent studies 
made with an interest in radio have employed better techniques, 
though some of them still leave variables unaccounted for. 

Elliott (156) set up a laboratory experiment to measure memory for 
advertisements of everyday commodities after they had been projected 
on a screen, spoken over a public-address system, or projected and 
spoken simultaneously. The test was administered to 143 subjects os- 
tensibly as a classification test, which carried no implication of a sub- 
sequent memory test; hence whatever memory was tested would be 
of the “incidental” sort. Recall and recognition were measured im- 
mediately after the advertisements had been presented. Elliott found 
the combined modes of presentation most effective, and the auditory 
better than the visual. He offered the following “physiological” ex- 
planation for the advantage of the auditory mode (156, 48). 


[It] seems to lie in the fact that sound is non-directional in character. In 
vision, an object must be fixated directly to enable a full and detailed reception. 
Acuity is greatest in foveal or direct vision. Any deviation toward peripheral 
or indirect vision brings an indistinct picture; a deviation of 90 degrees elimi- 
nates the object of vision almost altogether. In audition, however, turning the 
head as much as 90, degrees from the direction of the sound makes little dif- 
ference in reception; sound is largely non-directional. Sound has this physio- 
logical advantage over sight. 


COMPREHENSION OF THE RADIO MESSAGE 


Carver (91) went beyond the work of Elliott in seeking the differ- 
ential effect, upon visual and auditory presentation, of difficulty and 
kind of material presented, of the cultural level of the subjects, and of 
the particular functions tested. 
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He found, as might have been anticipated, that one cannot expect to 
draw a final conclusion that either the visual or the auditory mode of 
presentation is the more effective. Both reactions are highly sensitive 
to a variety of variables. He did find that hearing is more effective for 
simpler material, whereas the advantage is reduced as the material be- 
comes more difficult until a point is reached where vision has a distinct 
advantage. Moreover, one hears familiar and meaningful material more 
effectively than one sees it, but when the material becomes new and 
strange vision has an advantage. 

Carver confirms Elliott in finding memory, as measured by recogni- 
tion and recall, better for heard than for seen material. But for com- 
prehension and critical discrimination vision has the advantage. His 
data show, finally, that the higher the cultural level of the listener the 
greater is the advantage of the auditory experience. He finds justifica- 
tion for his conclusions in an analysis of the reading and listening 
function (91, 178-179). 


In the reading situation, printed words, although spatially separated, are 
experienced more as related items in larger groupings than as isolated units— 
while reading one is also able to fit a word into the immediate context of words 
which follow it as well as those which have just preceded it, a factor of particular 
importance in the comprehension of difficult material. In short, the reader to a 
large extent determines the range and tempo of his own perceptual experience; 
varying his speed, grouping words and phrases and studying contexts, he extracts 
from the visual-stimulus-situation as much meaning as he possibly can. 

In the listening situation, on the other hand, words are separated in time 
and must necessarily be experienced more as isolated units—The listener does 
not make his own groupings; they are made for him. In addition, the listener 
has an opportunity to fit a word or group of words into the context only in 
so far as he is able to remember the previous words. In ordinary discourse this 
process prevents no difficulties, but it becomes difficult when the words and 
context lose their familiarity. 


It would appear that, in so far as the results of Elliott and Carver 
for remembering and comprehending are concerned, the radio would 
be entirely adequate for advertising purposes. For the message that the 
advertiser aims to deliver should be neither so new nor so strange as to 
overtax the listening powers of comprehension and memory of his 
audience. Still, the ultimate purpose of the advertiser is not limited to 
creating understanding and recollection, but it is rather to persuade, 
to engender belief, and to fix attitudes or change them. 


PERSUASION VIA THE RADIO 


Wilke (704) attacked the problem of the relative persuasiveness of a 
message when it is read, when it is spoken directly to the listeners, and 
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when it is transmitted over the radio. Although he was interested in the 
broader question of propaganda, his results have a bearing upon the 
effectiveness of an advertising message when delivered in these three 
ways. He set up an experiment in which the previous opinions of his 
subjects were known, and in which the same message could be deliy- 
ered in the three ways mentioned above. Precautions were taken to 
control disturbing variables. In order that the results might not be at- 
tributed exclusively to the kind of propaganda material employed, four 
experiments were run, similar except for the variable content of the 
message which was about war, economics, birth control, or religion. 
The attitudes of his 341 subjects were measured by means of scales 
especially constructed for the purpose. Tests were given before and’ 


TABLE 62 
RELATIVE EFFECTIVENESS OF ADVERTISING MeEpIA * 


Percentage of Dealers Reporting Each Medium Most Effective 

















Toilet Goods Groceries Gasolines 
1933 1934 1933 1934 1933 1934 
Laval ius AP aetna eens 65.0 70.3 58.3 62.3 69.4 63.2 
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Newspapers ......... 24.6 20.3 B13 PRI 14.5 14.1 
TU DOATGS cies avis a> 0.6 1.0 ie 2.0 6.7 12.8 





* From H. C. Link and P. Corby, “Studies in Radio Effectiveness by the Psychological Corpora- 
tion,” J. of Appl. Psychol., 1940, 24, 753. 


after exposure to the propaganda message, and any changes in attitude 
from the first test to the second were attributed to the effects of the 
intervening message. He found that whatever the measure of change 
that he used and whatever the nature of the message, the personal de- 
livery was the most effective in changing attitudes. Next to that stood 
the message delivered by the public-address system (equivalent to 
radio), and the printed message was least effective of all. 

The several typical investigations that have been described, resting 
upon a large collection of earlier work, suggest that, within the range of 
communication that advertising needs to employ, the radio suffers no 
particular handicap in comparison with the printed advertisement, so 
far as memory, comprehension, and persuasion are concerned. When 
serious, new, and difficult matter is to be grasped, reading has some 
advantage over hearing, although the best results frequently come 
when either one is reinforced by the other (369, 133-182). Whatever 
actual differences exist in practice between radio and printed advertis- 
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ing will not result from differences in the basic psychological functions 
involved in them, but from how efficiently they are exploited. Far 
weightier factors are the questions where the consumer can get what 
he wants, where he can get it when he wants it, and how palatably it 
is offered to him. 

A kind of opinion poll was conducted by the Psychological Corpora- 
tion (381) among dealers in toilet goods, groceries, and gasolines in- 
quiring as to the relative effectiveness of radio, newspapers, magazines, 
and billboards in selling their goods. The survey was made first in 1933 
on 2,720 dealers and was repeated in 1934 on 2,618 dealers. Table 62 
gives a condensed summary of the results for the two years. The data, 
which are in terms of the percentage of dealers rating a given medium 
most effective, place radio first for the three commodities investigated. 


WHAT MAKES A RADIO MESSAGE EFFECTIVE? 


Psychological research has rightly been directed toward discovering 
what makes a radio offering good and what makes one radio advertis- 
ing campaign better than another. There is a wealth of research ma- 
tevial available that bears upon such questions as the optimal length 
of an oral message, the effect of repeating the message, the effect of 
various intervals between repetitions, the dependence of comprehen- 
sion upon length of sentence, and the influence of various methods of 
presentation upon conviction. In fact, the whole body of knowledge 
concerning effective speaking could well be combed for pertinent clues. 
The study of Jersild (323) will illustrate a psychological attack upon 
a few of these questions and will demonstrate what could be done by 
way of radio if adequate facilities were available. A total of 253 per- 
sons in ten groups were subjected to a lecture containing a series of 
predetermined ideas, The manner of presentation of these ideas varied 
among the groups as to their temporal position, emphasis, number of 
times repeated, interval between repetitions, speed of articulation, and 
pauses. A recall test for the seventy ideas in the lecture followed 
shortly after the presentation. A well-conceived series of controls en- 
abled Jersild to attribute the differences in the ideas recalled to the 
variables that he had introduced. Some of his results which are ap- 
plicable to the radio setting are reproduced in Table 63. The data are 
expressed in terms of percentages, 100 per cent being the normal un- 
emphasized statement. The relative value of the various devices may be 
read directly from the table. Thus repeating a statement five times 
throughout the lecture increases the recall value nearly two and a half 
times. Making a statement twice in different parts of the lecture in- 
stead of once raises the recall value by 69 per cent, but repeating a 


ADVERTISING AND SELLING BY RADIO 489 


Statement immediately raises the recall value only 22 per cent. Slowing 
the rate of delivery reduces effectiveness by 18 per cent. 

The applied psychologist’s major contribution to radio research is 
not to be found in the application of information already at hand, but 
rather in the devising of appropriate new techniques for measurement 
in radio. Lazarsfeld (370) emphasizes this point when, in writing about 
radio research, he defines applied psychology as the “sum total of tech- 
niques used by psychologists when they are called upon to collaborate 


TABLE 63 
INFLUENCE OF TECHNIQUE OF DELIVERY UPON EFFECTIVENESS OF A LECTURE * 


Recall Value 
in Per Cent 


Normal statements unemphasized and unrepeated...................2-- 100 
Statement repeated five times, distributed ..............2.c0ecseeees: 244 
Statement repeated four times, distributed ..................ceeseees 234 
eatement repeated sthneentimes, Gistribttedume see) ances © daen eee neces AAs 
SLArementarepeateds tWOstiines,, GIStriDULed aaa em eine oer ee iis ae 169 
Statementerepeated: twotimes IN ISUCCeSSION ae ant ed so ee eee eens: 122 
SUALeMeneacelvercd with: verbal emphasis mma emcee cence ee 167 
Stabemencuceivercdawathmeesttinesmosmsads co acts tater atin ache teas se cree 120 
Siavemenbacehvercdawitheloudmvoice ea. seein eno. ose ee 123 
Starementtac eliveredasl Owls maser nye cusses nate rp eer eee pause tee tetotee o actons ees 82 
Staremente delivered stollo wine) PAallse mecs.-41- + cc eevee see lees cceureneioe 143 
SPA vCIMIE NE ROTVE TIES Ee 1A CO pesr.a¥at a ats05.5/ 505 8 ois srese Rae Gee euser ace soatavie o.car ave aa 192 
SLateMmelteclVeneseconas plaCe mae. eto ceenacetes mere eepecntsis suka oattle eae Se ore 163 
Scarementep ive Hinde Dla Ce writer canteens cis sai siaee A rt tonegnte bees, Sars ones 133 
SEALCINEN PEPIVEl MIASE: DLACCiuss rose ctevets fe eceriay «ious: cnsviie: ioute = eine cna sxevelin ssveraeys foe 139 
Statement given second from last place ................- Bi ary Ae aSeet 126 
Siatementeciven=tiirdarommelast place) acaacit eee ca ceye sie cee s 121 


* Adapted from A. T. Jersild, ‘“Modes of Emphasis in Public Speaking,” J. Appl. Psychol., 1928, 
12, 615. 


with agencies empowered to perform specific social functions.” He 
describes in general terms three kinds of measurement that are called 
for. They are (1) To discover why and in what respects certain pro- 
grams that are known by their popularity to be successful are suc- 
cessful, and to discover why those known to be poor are poor; (2) to 
find ways of measuring the degree of success or failure of a program in 
terms of size of audience, changes of attitude in the audience, or goods 
purchased by the audience; and (3) to devise techniques for measuring 
the probable degree of success of a program before it goes on the air. 


PSuVGHOlOIGLCAL  bDOHNIOURS FOR MEASUREMENT 
IN RADIO 


A survey of the literature in radio research shows that psychologists 
are actively at work on techniques of measurement. One finds an index 
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of “radio-mindedness” (472) for measuring the susceptibility to radio 
in the various classifications of the population. He will find “indices of 
attitude” toward radio advertising, and comparisons of one index with 
another for their statistical characteristics (539). Methods are de- 
scribed for gauging the entertainment value of a radio program (384) 
and for isolating the appeal of some special feature of a radio program 
(116). The technique employed by Coutant for the latter calls for the 
use of a “test audience” which listens to play-backs from recordings of 
programs. Various aspects of a program were rated by Coutant’s sub- 
jects on a four-point scale: uninteresting, fair, good, and excellent. The 
features gauged were the voice, the personality, and the message of 
the announcer; the musical selections and the quality of the orchestra; 
the leading man and the leading woman; the story; the group songs 
and the voices. Coutant was able to conclude concerning this one pro- 
gram that the talent was excellent, although the material with which 
they had to work was very poor. The remedy would be obvious to a 
sponsor. 

Two difficulties appear in the use of this technique, one from the 
inability to distinguish in retrospect the effects of the various features 
and the other from a kind of halo effect in which a general impression 
colors reactions to specific aspects of a program (570). A refinement of 
technique to overcome these obstacles, called the “program analyzer,” 
has been devised by Lazarsfeld and Stanton and described by Peter- 
man (492). It enables a judge to record his likes or dislikes for any 
item in the program by pressing either one of two keys that record on 
an ink-polygraph, or to indicate indifference by pressing neither key. A 
time line in seconds on the polygraph makes it possible to associate the 
reaction with the proper item, since the program is produced from an 
accurately timed electrical transcription. The parts liked or disliked 
by each subject are later played back with the request for comments. 
One analyzer has been constructed to accommodate eleven subjects 
simultaneously. A composite record from fifty-two subjects is repro- 
duced in Figure 107, where the vertical scale above zero represents the 
number of persons expressing likes, and below zero the number ex- 
pressing dislikes. The horizontal time line is in units of a minute. A 
casual inspection of the chart shows a number of interesting facts and 
suggests that examination of the record of each individual will reveal 
many more. It indicates that the analyzer is a sensitive instrument in 
that it records a wide range of likes and dislikes. It discloses a tend- 
ency for certain parts of a program to be rather generally liked or dis- 
liked, although it suggests at the same time that sections of an audience 
can differ sharply in what they like or dislike. 


492 PRINCIPLES” OF “APPLIED (Psy CHOLGCG®Y 


MEASURING THE ADVERTISING VALUE OF A 
RADIO PROGRAM 


The methods for determining the actual sales resulting from radio 
advertising resemble those that have long been employed for printed 
advertising, although great ingenuity is being exercised in modifying 
them for specific purposes. Questionnaires, opinion polls, and “Brand 
Barometers” are supplemented on occasion by an actual inspection of 
pantry shelves in order to make a census of the particular brands they 
contain. Stanton (579) gives an inkling of a testing procedure that 
seems to the casual observer to be extremely elaborate and costly but 
which is apparently justified by the information it reveals (579, 667). 


Field investigators visited stores, made careful checks upon dealers’ inven- 
tories, peered over the dealer’s shoulder at his purchase records and his bills 
of lading; they telephoned families, interviewed them personally and inventoried 
their pantries. 


On another occasion Stanton (579, 669) reports 


A coincidental telephone survey of 4,131 families was made while the program 
was actually on the air to isolate two groups: those who were listening and 
those who were not. This procedure enabled the investigators to return to these 
same families and conduct personal, face-to-face interviews with the families 
which were “known listeners” to the program and with those who were not 
listening....Then the interviewers asked permission to enter the pantry to 
observe for themselves what brand of the product was on the shelves. Thus, 
when the investigators departed, they knew whether each respondent listened 
to the program and they knew further what brand of the product each family 
actually had on hand. 


These various investigations have been described not for the purpose 
of reporting results but solely to give some notion of the psychological 
problems involved in radio advertising and of the techniques that are 
being devised to solve them. The field is a new one where conditions are 
constantly changing and where there is urgent need for able and well- 
trained personnel to prepare for service in it. 


28 


The Causes of Criminal Behavior 


The preceding chapters have all been concerned with the process of 
adjusting individuals to living. Interest now shifts to the problem of 
readjustment or the correction of maladjustments. There always have 
been and probably always will be persons whose behavior does not con- 
form to standards which hold for their society. They differ more than 
the allowable amount from the general run of people. If the deviation 
is in the direction of genius their value in an enlightened society will 

be recognized and special privileges and rewards will be granted to 
them. If, however, the deviation is of such a nature as to jeopardize the 
welfare or the perpetuation of the society, then the individual is called 
maladjusted and something must be done about him. 

Both the concept of maladjustment and of what should be done about 
it has varied much from one social group to another and from period 
to period within the same social group. What is considered a crime in 
one society is not a crime in another, and what is considered a crime in 
a prosperous period in a given society may not be a crime in a period 
of depression in that society (549). Moreover, what is looked upon as a 
crime in one epoch may in a more enlightened epoch be treated as a 
disease. 

As to variations in the conception of what should be done about 
“dangerous” deviations from the norm, little need be said. Not only are 
there striking contrasts in this respect between primitive and enlight- 
ened societies, but even among the states of the United States there 
are surprisingly great differences, both in the treatment of crime and 
in the treatment of disease, particularly mental disease (359). An in- 
quiry into the contributions which the applied psychologist has made 
and can make in the prevention and correction of maladjustments will 
have to take note of the fluid nature of the concepts of maladjustments 
and of how to deal with them. Crime, which is one form of maladjust- 
ment of great social concern, will be discussed in this and the three 
succeeding chapters. 

493 


494. PRINCIPLES OF APPLIED PSYCHOLOCY 


THE LAW AND THE CONCEPT OF INDIVIDUALITY 


The application of psychology to practical human problems has 
everywhere forced attention, as we have seen, upon the individual, so 
that his characteristics are made to determine procedures in which he is 
involved. The law is no exception. A shift of emphasis in which the 
individual becomes the unit of action implies a thoroughgoing knowl- 
edge of the nature of human conduct and the factors on which it de- 
pends. The availability of this knowledge and the increasing readiness 
to see its applicability to the law have made important and far-reach- 
ing changes in legal technique. The recognition of profound differences 
between the child and the adult has led to the organization of chil- 
dren’s courts, where the whole machinery of the law is better adapted 
to the handling of their problems. Cognizance has been taken, likewise, 
of the differences between men and women offenders, between first 
offenders and repeaters. Distinction has been drawn between the various 
kinds of criminal acts and the treatment they should receive. The most 
obvious innovations based upon the psychology of the individual are 
the indeterminate sentence, parole, and the suspended sentence. By the 
proper use of these devices, the treatment may be planned according 
to the nature of the individual case rather than according to the crime 
committed. 

The psychology of the individual will not be limited in its application 
merely to the individual offender. It should extend to all persons in- 
volved in the processes of the law. Where the jury system is in force, 
the psychology of the juryman offers some very interesting problems. 
What is the capacity of the juryman to grasp the details of a case as 
they are presented? What is his ability to organize and weigh the de- 
tails in arriving at an opinion? What is the influence of one dominat- 
ing juryman upon the judgment of the others? These and many other 
pertinent questions might be raised. What can a witness of an event be 
expected to have seen or heard, and how much of what he has seen and 
heard can he be expected to remember in the court room? What is the 
effect of fear, anger, or fright upon the value of his report of events? 
The judge, too, would be found, upon investigation, to have an indi- 
viduality that reflects itself in his judgments and makes them different 
from those of every other judge. 

The facts of individuality have their greatest application in the de- 
termination of the conditions leading to crime and in the discovery of 
the point where the responsibility for crime should rest. All the facts 
of modern psychology lead to the conclusion that behavior at any mo- 
ment is the product of a great number of contributing circumstances 
both within and without the individual, and that in no sense is he 
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entirely free to choose his actions. From the psychological point of 
view, criminal behavior does not differ from normal behavior and is, 
therefore, subject to the same laws of cause and effect. In order to pre- 
vent any given reaction, control must be exercised over the causal 
factors. Likewise, in order to modify any form of behavior, as in the 
reformation of a criminal, the same facts of cause and effect must be 
recognized, and the process of reorganizing habits of action and habits 
of thought must be carried through as in any form of learning. The 
questions of responsibility for crime and of the punishment of the 
responsible person are clearly secondary in importance to the question 
of the conditions of criminal action, and the exercise of such control 
and treatment of the individual that further criminal action may be 
prevented in those who are already offenders, and that original offenses 
may be forestalled in all other cases. 


THE DETERMINANTS OF BEHAVIOR 


Every human action, except those which are clearly automatic, 
can be analyzed into a number of factors, and its cause into a number of 
partial causes. There is a motive or impulse behind every act, which 
may, in itself, be weak or strong. The impulse to eat, immediately after 
a big dinner, is reduced almost to zero strength, whereas the same im- 
pulse, after two days of fasting, may assume tremendous force. The 
nature of these impulses and their variety have been discussed in Chap- 
ter 2. Such impulses do not always lead to overt action because they 
are subject to restraint or inhibition. A man may, for example, have 
a strong impulse to eat, but check it and refrain from eating because 
it is not his regular meal-time, because it is against his doctor’s orders, 
because it is a period for religious fasting, or because he does not have 
the money to purchase food. Finally, he may not eat because his 
immediate environment does not afford the edible substances necessary 
for the reaction. 

Superimposed upon these tendencies is the capacity to foresee the 
consequences to which satisfaction of the impulse will lead. To return to 
the food-taking illustration, the individual who is instructed by his 
physician not to partake of certain foods may not be able to see far 
enough into the future to realize the consequences for his health of 
indulging his impulse.. The composite of circumstances, upon which the 
choice of any course of action depends, is seen to include the strength 
of the impulse to act, the strength of the inhibiting or facilitating in- 
fluences within the individual, the intelligence and information requisite 
to knowledge of consequences, and the environmental factors either 
furthering or hindering the reaction. Each of these items is merely the 
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name for a complex of separate and distinct factors. Any particular act 
may be the result of a number of combinations of circumstances. Thus 
the act of stealing a loaf of bread may follow from (1) an overpowering 
impulse caused by hunger, (2) a moderate impulse uninhibited by any 
social or ethical considerations, (3) a moderate impulse with moderate 
restraint, but an environmental situation inviting theft. Although, ob- 
jectively, the act of theft is the same, from the point of view of the 
individual and his treatment each one of these cases is entirely dif- 
ferent from every other. 

This psychological attitude toward criminal behavior is in strong 
contrast to the legal point of view, according to which every individual 
is responsible for his behavior, if he knows the nature and quality of 
his acts. Furthermore, he is said to know the nature and quality of 
his acts if he cannot be proven insane. A growing recognition of the 
weakness of such an interpretation is evident in the recourse to the 
pleas of temporary insanity, “brainstorm,” absence of moral responsi- 
bility, and in very rare cases to the plea of feeble-mindedness. A change 
to the psychological point of view does not imply a sentimental coddling 
of the offender and a disregard of the social defense. The preventive 
measures which rest upon a thorough psychological foundation and 
which call for treatment of the individual according to his symptoms 
will provide the maximal social defense. For there will be no attempt 
to reform those who cannot be reformed, or to return to a social en- 
vironment those who lack the recognized prerequisites for normal social 
behavior. 


HEREDITARY AND ENVIRONMENTAL DETERMINERS 
OF CRIME 


The foregoing analysis of the conditions of behavior would suggest 
that the determiners of crime might be sought both in the hereditary 
make-up of the individual and in the environmental influences that 
surround him. So the capacity to foresee, broadly interpreted as intel- 
ligence, and the intensity of certain impulses to action could be native, 
whereas a condition of poverty in which there was the absence of food 
and no money to acquire it could be called environmental. Emphasis 
upon one or the other of these sets of conditions has led to a constitu- 
tional interpretation of crime on the one hand and a social interpreta- 
tion on the other. The earlier history of research on crime was largely 
concerned with the support of either one or the other of these systematic 
points of view. Lombroso (383) championed the concept of a born 
criminal type and listed both its anatomical and mental indicators such 
as low and receding forehead and large ears, dull sensitivities, and vio- 
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lent temper. Tarde (604), on the other hand, put up a strong case 
against the hereditary criminal type and for the social causation of 
crime, making imitation the most potent factor in the creation of a 
criminal career. 

More recently Rosanoff, Handy, and Rosanoff (531) supported the 
hereditary concept through the study of criminal careers of twins 
estimated as identical and non-identical. When the twins are rated as 
identical, the chances of both members of the pair being criminal are 
many times greater than when the twins are rated as non-identical. The 
validity of these figures has been questioned by Reckless (513, 186-188) 
on general grounds, so that what seemed at first sight like crucial evi- 
dence for a germinal factor in crime determination, remains crucial 
no longer. 


INTELLIGENCE LEVEL AND CRIMINAL BEHAVIOR 


The psychologist has had his greatest interest in the part that native 
intelligence plays in the picture of crime. The demonstration of intelli- 
gence as the major determining factor would greatly strengthen the 
case for heredity. A judicious weighing of the vast body of evidence 
derived from the intelligence measurement of criminals and delinquents 
leaves the question unsettled and open. There is the evidence derived 
from the study of the criminal histories of certain notorious families, 
such as the Jukes (148), the Kallikaks (218), and the Nams (163), 
all of which focused attention upon feeble-mindedness as a major fac- 
tor in crime. The conclusions derived from these genealogies have been 
criticized on many grounds, but most forcibly because of the errors 
inherent in the estimation and measurement of degree of intelligence 
in the various generations. 

The statistical treatment of data obtained from prisons, reforma- 
tories, houses of detention, and courts furthered the belief in the close 
relation between feeble-mindedness and crime (217). None of the evi- 
dence has gone unchallenged and the challenge has been supported by 
contrary evidence. Some of this challenge has come from the report of 
Murchison (446) upon the intelligence of inmates of five state peniten- 
tiaries whom he tested (with the Army Alpha intelligence examination) 
and compared with the adult male white population comprising the 
draft during the first World War. A sample of his data is reproduced 
in Table 64. The first column shows the familiar letter grades accord- 
ing to which intelligence was classified in the army; the second column 
gives the percentage of criminal cases falling with each letter grade; 
the third column gives the same for the total white draft in the United 
States; and the fourth column gives the same for that portion of the 
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draft drawn from the five states where the penitentiary cases were 
studied. After making allowances for certain factors of selection, the 
author concludes that the criminals examined by him have an intel- 
lectual status equivalent to that of the normal white population. 

It may be admitted that the figures obtained from reform institu- 
tions and women’s and children’s courts tend to exaggerate the 
importance of mental deficiency as a causative factor, if for no other 
reason than that one finds there only those delinquents whose low 
intelligence did not enable them to escape or cover up their delinquency. 


TABLE 64 


INTELLIGENCE OF CRIMINALS FOUND IN PENITENTIARIES * 











Percentage of 


Percentage of Percentage of : x 
Criminal Cases White Draft ian! Draft in the 
ive States 
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Deki seies tink tubes 6.9 8.8 7.9 

1 Diet See EL oe ee hes 75 6.3 





* From C. Murchison, Criminal Intelligence (Worcester, Mass., Clark University, 1926), p. 49. 


It is probable also that these institutions receive cases that are guilty 
of minor crimes such as low-grade intellects are likely to commit. On 
the other hand, the penitentiary cases comprise a select group who are 
likely to fall within the upper levels of the criminal population. That 
the intelligence does vary considerably with the type of crime is clear 
from the data shown in Table 65 which are also taken from Murchison. 
The criminals are here divided into seven classes, and the intelligence 
of each class is expressed in letter grades, just as in Table 64. More 
than half of the individuals committing crimes of fraud are of superior 
intelligence, whereas about half of the sex offenders are of inferior 
intelligence. 

The survey by Tulchin (653) of more than 10,000 cases from peni- 
tentiaries and reformatories in Illinois confirms the main conclusions 
of Murchison. Tulchin took elaborate precautions in matching the 
criminal group with the draft population of Illinois, which was to repre- 
sent the normal population. The tests and test conditions were the 
same, and consideration was given to the influence of such factors 
as nativity, time in the United States if foreign born, race, type of 
crime committed, age, and social and economic status. Some of his 
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DISTRIBUTION OF INTELLIGENCE ACCORDING TO TyPEe oF CRIME * 
4 
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* From C. Murchison, Criminal Intelligence (Worcester, Mass., Clark University, 1926), p. 62. 


data are summarized in Table 66. These two studies, which could be 
supplemented by many others, should finally dispose of the belief that 
low intelligence is a major determining factor in crime, however impor- 
tant it may be in conjunction with other variables. 


TABLE 66 


SUPERIOR AND INFERIOR INTELLIGENCE AMONG CRIMINALS * 
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Penitentiary cases ........ 23.4 11.8 
Reformatory cases ........ 15.0 13.0 








* Adapted from S. H. Tulchin, [ntelligence and Crime (Chicago, Ill., University of Chicago Press, 
1939), p. 153. 


Three facts seem to have been demonstrated. First, not all crime is 
owing to mental deficiency, for in practically every institution there 
are criminals who are not mentally defective. Hence other factors con- 
tributing to criminal behavior must be diligently sought. Second, not all 
defectives are delinquent, for there are many of them living sheltered 
lives in a simple environment who do not necessarily become delin- 
quent. The findings of the New York State Commission for Mental 
Defectives, reported by Ecob (155), bear out this statement. A survey 
of the state shows that about ™% of 1 per cent of the total population is 
defective. An examination of these cases gives a picture which should 
be studied in connection with the reports of deficiency in institutions 
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for delinquent cases. A sampling of 412 cases referred to the state 
clinics was classified as shown in Figure 108. This classification is more 
or less subjective but represents the opinion of each case gleaned from 
consultation with the family and teachers, and from a mental examina- 
tion. The “employable” group 
includes those that were em- 
ployed at the time of the 
examination or had been pre- 


FIGURE 108 


Stratus oF Mentat DEFECTIVES IN THE STATE 
or New York * 


. viously employed at a wage 
45 ranging from $1.25 to $25 per 
week. The group marked 

- “useful at home” includes 
_ 35 those that are able to do such 
5 work as care for children, 
Say general housework, and odd 
£ 95 jobs. The “harmless” group 
2 includes stable low-grade in- 


dividuals that have about the 
same status in the family as 
young normal children. The 
“troublesome” group com- 
prises unstable cases, many 
having delinquent tendencies. 

This group includes also those 
ori kitcar who are troublesome becas 
Minded, Proc, 48th Aun. Session, 1924, 27. — of the excessive amount of 

physical care that they re- 
quire. The “menace” group includes cases “showing definite antisocial 
behavior and also those with poor supervision, unable to protect them- 
selves from unscrupulous persons.” The “troublesome” group and the 
“menace” group together comprise only 23 per cent of the defectives; 
nearly as large a percentage is found to be employable. In a similar 
survey of 415 lower-grade cases (75 per cent being imbecile or below) 
the classification was as follows: 








Employable 
Useful at Home 
Harmless 
Troublesome 





Per Cent 
Hmployaplemen ances eee 18 
Useruleatehomeca: setenecee ll 
Harmless: 6. tee sents asters 26 
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Even here, only 45 per cent of the cases are troublesome or worse, 
a good proportion of whom are so classified because their low grade 
makes them a physical burden. 
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The third fact disclosed by these studies is that defectives may be 
prevented from becoming delinquents, at least in a majority of the 
cases, by provision of the proper care and supervision. Those cases that 
show antisocial tendencies can be cared for best in institutions adapted 
to the purpose. The other cases can be sufficiently supervised without 
institutional care. What seems to be most essential from the point of 
view of crime prevention is the discovery of mental defectives in their 
early years, a follow-up of their progress, and a diagnosis at their 
entrance into adulthood as to the class into which they fall and the 
treatment that they should receive. By such means they will receive 
attention before, rather than after, they have become criminals. As 
the discovery of intellectual status is most readily made in connection 
with educational progress, the task of classification and supervision of 
the careers of these cases might well become a part of the system 
of public instruction. Such supervision should include all children, both 
those in school and those who, on account of defect or for any other 
reason, do not attend school. A program of this sort might well be the 
outcome of the work already begun by the agencies dealing with de- 
fectives. It becomes increasingly feasible with the wider and wider 
use of the intelligence examination as a part of the regular school 
program. 


IMPULSE AND CRIME 


Among the factors determining behavior is the powerful impulse to 
act which overrides all resistance. These impulses may lead to good or 
ill, but wherever there are unchecked impulses of this type, there is 
at least the likelihood of criminal behavior. Perhaps the clearest and 
most notorious cases of this sort are to be found among the klepto- 
maniacs and the pyromaniacs. The former seem to have an uncontrol- 
lable impulse to take things. Usually what is taken is not needed. This 
behavior occurs frequently in persons whose whole environment and 
whose associations would tend to inhibit such actions. Likewise, the 
pyromaniac will set fire to things, without malice or the intent to harm, 
but simply because he cannot help doing so when the impulse develops. 
The sex offenders are frequently of this type, and their behavior re- 
sembles that of the maniac. The student of behavior recognizes these 
phenomena as exaggerations of normal impulses. 

Closely related to these forms of impulsive behavior is that of the 
paranoiac who acts upon a fixed and impelling idea. If this idea happens 
to be that he is a very superior being, his behavior may be ridiculous 
and harmless, but if it happens to be an idea of persecution, he may 
commit murder to “protect” himself. The psychological analysis of 
juvenile delinquents, such as is made by Healy (252) and his associates, 
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shows the frequency of such impulsions in antisocial behavior. The 
onset of mental diseases often manifests itself in outbreaks of ungov- 
ernable impulses, as in dementia praecox and paresis (215). 

The prevention of criminal acts due to ungovernable impulses pre- 
sents a particularly difficult problem in some respects. In the patho- 
logical cases, the criminal act very often furnishes one of the earliest 
symptoms of the disease. What is needed, then, is the discovery of 
more sensitive methods of diagnosis than are at present available, 
in order that criminal acts may be forestalled. Many inexcusable crimes 
are constantly occurring because persons known to have ungovernable 
criminal impulses are allowed complete freedom, or are placed under 
the inadequate supervision of their families. Many are imprisoned for 
such acts and are released after a short term with no improvement 
in their condition and with full opportunity to repeat their crimes. 
A thorough understanding of the psychological characteristics of these 
persons will initiate a form of treatment that will prevent at least any 
but first offenses. Where the situation is complicated, as it frequently 
is, by mental deficiency or by deficiencies in training, prevention 
may be more readily secured by early discovery of these conditions 
and by proper supervision thereafter. 


CAPACITY FOR RESTRAINT 


There is an important psychological difference between behavior 
that results from an overpowering impulse that breaks through all 
resistance and behavior that results from a moderately strong impulse 
that meets only weak opposition or no opposition at all. The difference 
has been demonstrated experimentally by Crane (179) in his measure- 
ments of differences in the fear reactions of whites and Negroes. By 
the use of an ingenious technique, he measured both the withdrawal 
of the hand from an impending stimulus and the commotion within the 
muscle when the actual withdrawal movement was inhibited. He found 
that, whereas the fear impulse was stronger in whites than in Negroes, 
the overt reaction was less pronounced in whites because of their greater 
power of inhibition directed to the suppression of these movements. 
There were pronounced individual as well as racial differences dis- 
closed. It is possible, as this experiment partially suggests, that there 
may be native differences in inhibitory capacities as well as in the 
strength of impulses. But the major influences working toward sup- 
pression of impulses come from training, under the name of custom, 
religion, social pressure, morale, fashion. That is, a body of mental 
and motor habits must be built up which will counteract the native and 
acquired impulses toward antisocial behavior. 
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The inhibitory ideas regulating our everyday conduct are numerous 
and varied—the fear of spending eternity in hell, the fear of the electric 
chair, of punishment by imprisonment, the prospect of a suit for dam- 
ages, of facing arrest, of loss of position or social status, the likelihood 
of public ridicule, or of loss of one’s own self-esteem are such deterrents. 
Habits of thought and action in accordance with accepted principles of 
morality instilled through years of training and example must not 
be underestimated as checks against anti-social ideas. The answer of 
persons so trained to suggestions of antisocial behavior would probably 
be, “Why, I could not think of doing such a thing!” 

The fear of punishment as a deterrent of criminal and prohibited 
acts, and punishment as a form of treatment for offenders have played 
such an important part in legal procedure that discussion of it will 
be reserved for a special chapter on the treatment of the criminal. 


ENVIRONMENTAL INFLUENCES AND CRIME 


There remain for consideration those factors affecting behavior that 
may be grouped under the head of environment, exclusive of education 
and social influences which might be so designated. Innumerable en- 
vironmental conditions have been made responsible for crime at various 
times. Healy (251a) found that conditions in the home were next to 
the most frequent causative factors in the 823 delinquents examined by 
him, the most frequent cause being the mental abnormalities and 
peculiarities of the individual. The method of correlation long ago sug- 
gested a certain relationship between amounts of crime and geographi- 
cal location, climate, season of the year, and weather conditions (136) 
(304). High temperatures are said to increase the number of crimes 
against the person, because of the general irritability and emotional 
unrest produced by excessive heat, and also because the nature of the 
outdoor life that is encouraged by warm temperatures facilitates crime 
of that sort. On the other hand, it is said that low temperatures en- 
courage crimes against property because of the greater need in low 
temperatures for food, shelter, and clothing, and the greater difficulty 
of getting these necessities. The long nights of winter, too, offer more 
opportunity for crimes against property such as theft and burglary. 
Such conclusions as these are supported by statistical studies of crime 
in different sections of the United States, in different countries, and in 
the same neighborhood at different seasons of the year. The weather, 
too, is held responsible for criminal acts in the sense that certain 
weather conditions are conducive to health and make possible an in- 
crease in the reserve supply of human energy. This excess of energy 
may, of course, be directed to some useful purpose, but, if it is not, can 
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lead to criminal acts. These influences are, to say the least, very in- 
direct and cannot play more than a secondary réle in the causation of 
crime. 

There are, however, more tangible environmental influences that 
deserve consideration because they tend to reduce the power of restraint. 
Among these are drugs and stimulants and various agencies that possess 
a strong suggestive influence. It is true, perhaps, that none of these will 
have any great potency over the individual who is normally constituted 
as to intelligence, strength of impulses, and power of inhibition, but for 
the persons who have a “borderline” intelligence, or whose behavior 
determinants are delicately balanced, they may be the provocative 
stimuli in the direction of criminal actions. Alcohol is particularly 
notorious as a means of depressing the factor of control, and of freeing 
the individual from “hampering” inhibitions (Chapter 11). The matter 
becomes doubly significant when it is recalled that alcoholism is more 
frequent in those persons who tend to be unstable and incapable of 
meeting their social obligations. Even though the proportion of the 
population thus adversely affected is relatively small, the prevention 
of crime would necessitate the careful regulation of the use of alcohol. 
The case is even clearer in regard to opium, cocaine, and other habit- 
forming drugs, which are already under severe control. 

The influence of suggestion is more subtle and difficult to trace. Its 
effects are greater upon young persons and those who, though of adult 
age physically, are mentally retarded (Chapter 5). Statistics gathered 
within recent years show that criminals are recruited from the very 
young portion of the population. It need not be presumed that sug- 
gestions carried by such media as the public press (288), magazine 
stories, and motion pictures (638) are directly responsible for the 
crimes of the young, but merely that such young persons with criminal 
interests are the ones most readily directed by the force of suggestion. 

Recognition of the significance of these influences is not lacking. 
Newspapers of the better grade censor their items of criminal news, and 
present them in their correct social perspective. Those that do not 
do so are subject to attacks by legislative and other public bodies which 
call for a decrease in amount of space devoted to crime news and re- 
duction in the size of headline by which such items shall be displayed. 
The general tone of motion pictures has been raised so that they are 
less subject than they were in the earlier days to public criticism 
and censorship. Much still remains to be done among certain classes of 
publicity devices for the protection of the highly suggestible portion 
of the population. 

There are certain environmental influences that are difficult to 
classify, but which lead to the creation of the “casual” criminal. In the 
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discussion of intelligence defects and their relation to crime, it was 
pointed out that defective mentalities may not be adequate to meet 
competition and survive by straightforward efforts in the highly com- 
plicated social life of today. They are driven frequently to compensate 
for their defects by illegitimate and criminal methods. It happens, too, 
that individuals who have been successful in their social and human 
contacts for years will be unable to meet sudden and extreme emergen- 
cies in their careers. The first World War demonstrated clearly that 
“normal” is only a relative term, for thousands of people who adapted 
themselves perfectly in times of peace could not meet the changed con- 
ditions induced by war in the same straightforward fashion. “Shell 
shock” occurred in the trenches, whereas “war shock” appeared far 
from the field of battle and in all lines of work. Prolonged sickness in 
the home, business disasters, the lure of the “opportunity of a lifetime,” 
and many other crises serve to strengthen impulses or to lessen the 
powers of inhibition and lead to irregular or reprehensible conduct. 
Such sporadic criminal outbreaks are difficult to prevent because in the 
individual case they cannot be foreseen. But, at least, precautions can 
be taken to guarantee that such persons are not molded into repeaters 
or confirmed criminals as a result of the treatment for their first offense. 


CAUSATION OR CONTINGENCY 


The foregoing discussion will have made it clear that there is no one 
cause of criminal behavior, nor any two or three causes. The most that 
can be expected is that there would be a complicated pattern of factors 
which, by summation or by mutual reinforcement, would impel to crim- 
inal action. A survey of the history of criminology has led Reckless 
(513) to conclude that the search for causes in the traditional sense has 
been the greatest influence retarding progress in that field. Among such 
assumed causes he cites “heredity, glandular dysfunction, mental defi- 
ciency, psychopathic personality traits, thwarted wishes, family dis- 
organization, unwholesome recreation, unemployment, poverty.” It is, 
according to him, not necessary to find causes in order to understand 
and control criminal behavior. All that is necessary is to determine 
contingencies between certain traits and conditions and criminal action, 
upon which predictions can be based. Such prediction will express the 
chances of a given pattern of factors being associated with crime. Reck- 
less says (513, 3): 


While differential crime risks, after they have been validated for various cate- 
gories of people, do not tell why persons become criminal, they do tell what 
persons become criminal. Instead of pointing to causality, they indicate con- 
tingency, which is a more than accidental association of visibly recorded traits 
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and conditions with persons who become officially recorded as offenders. More- 
over, valid studies of differential crime risks should lead the way to effec- 
tive preventive measures, by specifying the levels and categories of individuals 
in any society who are the most likely to become official offenders. 


The procedure outlined by Reckless seems to be identical with that 
used for the prediction of vocational fitness (Chapter 12). It requires a 
criterion group, in this case individuals or classes of persons whose de- 
gree or kind of criminality is known, and a series of facts of behavior 
and attitude, however determined, whose relation or correlation with the 
criterion can be found. Where the correlation coefficients are large the 
predictive value is high, and where they are small the predictive value 
is slight. The characteristic of this procedure, sometimes called actu- 
arial, is that it is statistical as contrasted with the observational or the 
clinical method in which relationships are discovered by inspection. 


FACTORS IN DELINQUENCY 


The study by Burt (67) (69) of 197 delinquent and 400 non-delin- 
quent children will illustrate the actuarial method, in spite of the fact 
that he was ostensibly seeking “causal relations” and employed some 
of the procedures common to other methods to be described later. He 
started with a list of items of information or conditions, and looked for 
their presence or absence in the delinquent and non-delinquent groups. 
Some of the conditions were objectively observable as “father dead,” 
“step-father in family,” or “child epileptic’; some were objectively 
measurable, such as degree of mental deficiency; some had to be 
estimated, such as defective discipline or uncongenial school environ- 
ment; and some had to be inferred such as day-dreaming or emotional 
apathy. One hundred and seventy conditions were found to affect a 
child unfavorably and seventy of these were rated as a principal de- 
terminant in one or more cases. There were on the average nine or ten 
factors found to be associated in a delinquent child, one of which would 
be the major factor, whereas there were only about three in a normal 
child. Burt concludes that it may be either the number of factors or 
the peculiar pattern of them that makes the delinquency probable. 
Table 67 shows, for groups of factors in boys, the percentage of cases 
in which the major factor was in that group, also, for both sexes, the 
ratio of the delinquent to the normal group in the total number of 
factors present. Group I represents the conditions in the parents with 
which the child’s delinquency is to be related, and comprises such 
matters as tuberculosis, rheumatism, syphilis, epilepsy, mental defi- 
ciency, insanity, temperamental deficiency, sexual irregularity, suicide, 
and alcoholism. The most significant group of factors is the emotional 
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(IV-B) which is a major factor nearly four times as frequently as the 
intellectual factor. The environmental group (II) stands next, where 
the conditions in the home are more frequently major than those 
outside the home. Intellectual and physical conditions are least fre- 
quently noted as major factors. Omitting the hereditary factors, which 


TABLE 67 


RELATION BETWEEN DELINQUENCY AND CONDITIONING Factors * 
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* Adapted from C. Burt, “The Causal Factors of Juvenile Crime,” Brit. J. of Psychol., 1923, 3, 
(Med. Sect.) Pt. 1, 12-27. 


are duplicated in a sense in the succeeding groups, it appears that the 
commonest differentiating factors between the delinquent and non- 
delinquent groups are defective discipline, vicious conditions and 
defective family relations in the home, and the emotional conditions of 
the individual. Such factors as poverty and physical conditions are 


relatively infrequent. 
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Not all investigations give the same relative emphasis to these various 
factors nor in fact do all disclose the same factors. Thus, although home 
influences are given great relative weight by Glueck and Glueck (216), 
as they were by Burt, they turn out to be much less significant in the 
complex of factors revealed by Shaw and McKay (553). One reason for 
discrepancies has been pointed out both by Reckless and by Healy and 
Bronner to lie in the fact that what is significant for behavior will 
depend not so much upon the conditions that surround the individual 
as upon what conditions he responds to and what meaning they have 
for him. This finding should not surprise the psychologist as there 
are evidences of it on every hand in the psychology of normal people. 
It does, however, call for a validation of the conclusions derived by the 
actuarial or statistical method. 


THE CASE-STUDY METHOD 


The case-study method furnishes the validation and check that were 
considered necessary in the statements just made. It has, however, 
been extensively used in its own right by sociologists, anthropologists, 
psychiatrists, and psychologists. The method consists essentially in 
an intensive investigation of each case, employing the individual’s own 
record of his experiences, interviews, questionnaires, tests, and all pos- 
sible supplementary data from parents and other relatives and from 
schools, courts, and probation officers. It discloses factors in behavior 
that are not usually included in actuarial surveys—such as attitudes, 
fears, ambitions, and frustrations—either because their presence is not 
detected or because they do not lend themselves to statistical treatment. 
The great extent of the use of this technique in psychology is demon- 
strated in a survey made by Allport (5) under the sponsorship of the 
Social Science Research Council. An enlightening specific illustration of 
its use in the field of personality will be found in Murray’s (452) Explo- 
rations in Personality, The whole process of prediction of behavior from 
case studies has been thoroughly and critically canvassed by Wallin 
(676), also with the support of the Social Science Research Council. 
The report will serve as a useful guide for the applied psychologist who 
wishes to employ case histories for any type of prediction, but par- 
ticularly for prediction of criminal behavior. The Jack-Roller by Shaw 
(552), is a concrete and dramatic exemplification of what a case study 
may reveal about the causes and treatment of delinquency that can 
never be arrived at by more formal techniques which must depend very 
largely on statistics. In contrast to the list of factors whose association 
with criminal behavior was studied by Burt are the following character- 
istics derived from an analysis of the life record of the Jack-Roller, 
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They are, in the main, personality traits developed early in his life, 
many of which can be traced directly to influences within his home 
and neighborhood. His criminal career can be explained in terms of 
them, and his eventual readjustment to life was worked out by taking 
account of them. These characteristics are (552): 


Early rise and persistence of a sense of justice 

‘Self-pity 

Hypercritical of others 

Always right, never takes blame but readily blames others 

Readily makes friends and as easily breaks with them 

Excessive interest in getting attention 

Lacks insight into his own motives and those of others 

Suspicious toward others without sufficient cause 

Ideas of persecution 

Substitutes rationalization for insight 

Builds up a rational system of explanation 

Absorbed in his own ideas and plans and relatively immune to 
suggestion from others 

Resentment of correction and resistance to direction 

Tendency to escape from unpleasant situations by the method 
of protest 

Tendency to moralize 

Speed of decision and strength of reaction 


The two methods of determining contingency, the actuarial and the 
case-study method, do more than merely supplement each other. They 
approach each other in form by the application of tests and measuring 
scales to quantify the attitude data obtained in the latter, and by the 
search for more fundamental factors when relationships with crime 
are sought in the former. The most adequate technique would be one 
that combined the good points of both the statistical and the personal 
methods. An approach to the conjunction of these two methods will 
be found in the study by Laune (366) on Predicting Criminality in 
which an elaborate attitude questionnaire was applied to a large num- 
ber of prison inmates. 


THE PSYCHOANALYTIC METHOD 


The psychoanalytic method of discovering the conditions of criminal 
behavior would appear to stand in sharp contrast with the two tech- 
niques just described. The inadequacy of the statistical approach is 
expressed in the words of Alexander and Healy (4, 3-4) who have an- 
alyzed a series of criminal cases, 


It is our conviction that any great reduction of crime will result neither 
from assuming a /aissez-faire attitude nor by deductive speculations, nor through 
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superficial statistical studies (such as computing the coincidence of crime with 
some external and easily obtainable data), but solely by a better understanding 
of the psychological processes which underlie human behavior in general and 
crime in particular.... Those factors which, statistically considered, are com- 
monly regarded as major determinants in the causation of crime (such as un- 
favorable environmental conditions—slum districts, broken homes, alcoholism 
of the parents, economic uncertainty, etc.) are factors which become effective 
only in a special setting and in combination with the reactive tendencies of 
certain personalities. 


The inadequacy of the usual case-study method was indicated in the 
statement of these authors that the “bottom of the difficulty” has never 
been reached by way of personal, social, and psychiatric investigation 
and treatment. It should be noted that cases were chosen for study 
by Alexander and Healy “whose criminal careers apparently were due 
primarily to internal mental conflicts rather than to external circum- 
stances,” although the authors hasten to remark that these will be 
found to be the usual causes. Psychoanalysis of a thief revealed the 
following characteristics: 


A strong sense of inferiority, leading to over-compensation in a 
feeling of bravado and toughness. 

Feelings of guilt toward a brother and the attempt to relieve them. 

Spite reaction toward his mother. 

Desire to indulge in a carefree, vegetative existence. 

Gratifying his infantile, parasitic wishes, satisfied by existence in 
prison. 


FUNDAMENTAL FACTORS 


Four sets of determinants have been revealed by four different 
methods of analysis, namely by deduction, by statistical techniques, by 
the case-study method, and by the psychoanalytic method. Although 
there is some overlapping of the lists of factors thus derived, they are 
on the whole of a different order. Is one of these sets of determinants 
correct and are the others wrong? Or do they merely represent differ- 
ent names for the same characteristics expressed upon different levels 
of description? Does one list represent a crude classification and an- 
other a more refined one? Is one list more complete than another ? Each 
set of characteristics is in a sense a function of the method by which 
it is derived, for the method predetermines in part what factors shall 
be sought. Out of this variety of assumed determinants it should be 
possible to select those that are fundamental. The method of factor 
analysis suggests itself as one feasible mode of doing this (291, 37-88). 
Earlier chapters have shown that it is possible to select the funda- 
mental function underlying manual skill, personality, and interest in 
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normal persons, and researches are in progress to make such analyses. 
There would seem to be no more impertant place to seek for funda- 
mental factors than in the determination of criminal behavior. For dis- 
covery of underlying conditions is a first and necessary step towards 
prevention. : 


29 


The Witness and the Accused: 
The Determination of Guilt 


A survey of the literature shows very clearly that in recent years the 
American psychologist’s interests and researches in the field of the 
law have been directed mostly toward the understanding, analysis, and 
prevention of criminal behavior, to the partial neglect of earlier areas 
of investigation. These had been concerned with such psychological 
problems as the determination of guilt and the credibility of witnesses. 
Part of this shift of activity has resulted from the fact that the ac- 
cumulation of data from research on the normal sensory, perceptual, 
and memory processes, and from special research on testimony have 
given definite answers to the most pressing questions of this nature. 
The failure of the American legal system to accept and make use of 
the results of research in psychology has, too, tended to divert interest 
to more productive areas. The most important aspect of this body of 
knowledge will be briefly surveyed. 

All the mental processes are involved in the functions of reporting 
and definite limits are sct to the quality and quantity of testimony by 
the characteristics of those who testify. To attempt to exceed the 
normal limits of sensory acuity, of perception, of judgment, of memory, 
and of reasoning will be certain to introduce confusion and error. It is 
not fair to any witness to demand from him greater accuracy of re- 
port and range of information than his capacity makes possible. These 
matters have received considerable attention in the history of the law. 
The ancients were sufficiently interested to enumerate various illusions 
of perception to which observers are liable. Especially during the last 
one hundred years there have appeared from the hands of jurists, 
lawyers, and psychologists a great variety of treatises, discussions, and 
reports bearing on what Bentham, in 1800, called “the psychological 
causes of correctness and completeness in testimony.” 

The newspaper account of almost any trial in which sincere witnesses 
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independently report their versions of an event will disclose in a most 
instructive way the importance to judge, lawyer, and jury of a knowl- 
edge of the psychology of attention, perception, memory, imagination, 
suggestion, and belief. At the same time, a detailed examination of such 
a newspaper account, as to the nature of the questions asked, the 
manner of asking them, and the type of information demanded of the 
witness, will show that available knowledge of these psychological 
processes is frequently disregarded. 


INDIVIDUAL DIFFERENCES IN CAPACITY TO 
GIVE TESTIMONY 


Numerous investigations, initially suggested by the work of Cattell, 
Binet, Stern (582, 3-20) and others (701, 375-408) have endeavored 
to go beyond the general exposition of the psychological tendencies in- 
volved, and to secure precise measurements of them. Setting out from 
the well-known fact that observation, memory, and report are all liable 
to error—errors on the part of the observer, errors in the processes of 
recollection and memory, errors in the process of communication, and 
errors in the interpretation of what is heard—they have attempted to 
determine by exact experimental methods the nature, degree, and 
causes of these errors and their dependence on such factors as age, sex, 
practice, intelligence, time interval, mode of report, and degree of 
suggestion. 

In addition to a general knowledge of the mental functions, it is 
necessary to know the way in which one individual differs from another, 
and above all, to have some indication of the particular qualifications 
of each witness who gives evidence, so that what he reports may be 
properly evaluated. It was suggested a quarter of a century ago by 
students of criminology that the proper handling of witnesses requires 
that a psychological expert be attached to every criminal court, so that, 
whenever necessary, psychological tests can be applied to determine 
the mental peculiarities of a witness. An examination might not be 
necessary for every witness, especially when his testimony is of a 
routine sort and has no critical bearing upon the case. When the testi- 
mony is about a complicated and critical situation, when contradictions 
arise, or when it is suspected that the witness is lying or withholding 
information, such examination is expedient. Samples will be given of 
the normal limitations of mental reactions and of the kinds of indi- 
vidual differences that may be expected in the functions commonly 
exercised in legal procedure, when the individual is doing his best to 
reproduce the facts of his experience. A good general impression of the 
reality of individual differences may be obtained from the statement 
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of Binet to the effect that, of the descriptions given by 150 people of a 
simple picture, no two were alike. As the picture was being observed 
during the descriptions, all question of memory differences is elimi- 
nated. It is evident, therefore, that no two persons saw and inter- 
preted this simple scene in the same way. 


LIMITATIONS OF SENSATION AND PERCEPTION 


Errors in report may arise from the limitations and distortions of 
the original experience because of the nature of the sensory apparatus. 
For instance, in the case of hearing it is extremely difficult to identify 
sounds as of a certain character and often impossible to assign them to 
their cause. The following incident cited by William James (314, Vol. 
II, 100) from his own experience will illustrate the distortion of au- 
ditory events by a normal person. 


Sitting reading late one night, I suddenly heard a most formidable noise 
proceeding from the upper part of the house, which it seemed to fill. It ceased, 
and in a moment renewed itself. I went into the hall to listen, but it came no 
more. Resuming my seat in the room, however, there it was again, low, mighty, 
alarming, like a rising flood, or the avantcourier of an awful gale. It came from 
all space. Quite startled, I again went into the hall, but it had already ceased 
once more. On returning a second time to the room, I discovered that it was 
nothing but the breathing of a little Scotch terrier which lay asleep on the floor. 


The direction from which sounds come is subject to as much mis- 
interpretation as their quality and intensity. The mechanism for di- 
rection finding, involving the two ears, is such that it is impossible by 
sound alone to determine whether it comes from above, below, in front, 
or behind as long as the real source of the sound is equidistant from the 
two ears. Sounds that come from points almost equidistant from the 
two ears are subject to great errors of localization. Important conse- 
quences frequently depend upon the testimony concerning the char- 
acter and direction of pistol shots, cries, splashes, thuds, and crashes. 

Distortions of experience in normal vision are even more common 
than those of hearing. Colors are particularly difficult to identify cor- 
rectly especially in weak light or in a slightly colored illumination. 
Any one who has attempted to purchase a necktie or other colored 
article in dull daylight or artificial light, or to match colors under such 
circumstances, is familiar with this phenomena. If the intensity of 
general illumination is gradually reduced, the quality of colors will 
change, so that red turns dark or becomes black, whereas blues and 
greens may now be correctly seen. With greater reduction of light, 
orange turns black, and finally the blues disappear. 

The size and distance of objects seen in dim light or in a fog are 
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especially liable to serious distortion because the criteria upon which 
such perceptions depend break down under these circumstances. Wit- 
nesses frequently give conflicting testimony concerning the color tint of 
the smoke created by an exploding bomb, which would reveal the na- 
ture of the explosive substance, the color of a hat or other garment, 
the distance between two objects or persons. They frequently report 
fine details of objects seen in a dim light that would be beyond the 
capacity of vision under the circumstances. Hirschberg (262) cites a 
case in which an innocent person was convicted of murder on the 
positive identification of him by a witness. A higher court reversed the 
decision on the ground that the dimness of the light together with the 
distance of the observer made sure recognition highly improbable. 

By means of the skin senses, and without the aid of vision, it is often 
impossible to distinguish between contact with a cold object and a wet 
object. The other senses suffer similar significant limitations. Further, 
sensory limitations peculiar to the individual must be noted, such as 
color blindness or color weakness, poor visual acuity, poor hearing, 
poor sense of direction, in order that testimony may be given its due 
weight. A condition of visual “form blindness” has recently been iden- 
tified by Osborn (473) as a factor of confusion in the process of recog- 
nition of objects and persons and the estimation of distances. 


ERRORS OF JUDGMENT 


Judgments and estimates growing out of perceptual experience, which 
are frequently called for in legal procedure, not only are subject to 
the errors peculiar to perception but undergo further distortion in the 
process of interpretation. The speed of moving vehicles and other ob- 
jects, the number of persons in a group at a given moment, the amount 
of time elapsing between two events, have been judged and the amount 
and the nature of the error that is to be expected have been calculated. 
An experiment by Richardson (517) on the judgment of the speed of 
automobiles is interesting because of the frequency with which the 
speed at which a car was traveling forms an important bit of evidence 
in cases involving serious accidents. Twenty-nine judges estimated the 
speed at which automobiles and motorcycles passed a given point. The 
cars ranged in character from a powerful eight-cylinder car to a small 
four-cylinder car, and the carefully controlled rates of speed varied 
from six to sixty-eight miles an hour. Although the detailed data are 
not presented, the investigator drew the following conclusion: 

The estimations show marked irregularity and variability depending upon the 


size of the car, its noisiness, the rate at which it passed, the contrast of that 
rate with the one just previous, and the amount and kind of experience which 
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the observer used as a basis of comparison. At high rates of speed, the observers 
were biased by their estimations of the probable maximum rate for such a car, 
resulting in marked underestimations. Estimations en route by automobile 
drivers and passengers have been collected which reveal an even more compli- 
cated judgment. Visual, auditory, cutaneous, kinaesthetic, and organic impres- 
sions seem to contribute to such judgments. 


This experiment, performed under circumstances most favorable for 
reliable judgment in that the observers were under instructions and did 
their best to judge accurately, demonstrates the variability and in- 
accuracy to be expected under ordinary traffic conditions, where the 
attention is not directed to the need for judgment. Burtt (71, 40) refers 
to an instance in which a jury was instructed to take into account the 
probable overestimation of the speed of an electric train because of its 
noise. 

FIGURE 109 


Errors IN EstImMaTION OF SPEED * 


No. Cases 


0 4 8 12 16 20 24 28 32 36 
Error in Centimeters 


* From A. P. Weiss and A. R. Lauer, ‘‘Psychological Principles in Automobile Driving,” Ohio 
State Univ. Stud. Contr. Psychol., 1931 (c), No. 11, 67. 

The ability to judge the speed of moving automobiles is recognized 
as a prerequisite for safe driving, and batteries of drivers’ tests include 
a speed-estimating test. Weiss and Lauer (688, 62-72) describe such a 
test, which requires the subject to judge the speed of a moving pointer, 
so that after it has passed behind a screen he can indicate by pressing 
a button the moment at which it will arrive at a designated spot. 
Errors in time are transmuted into centimeters of distance, the speed 
of movement being known. Figure 109 shows the distribution of scores 
for fifty-nine subjects; the base line showing errors in centimeters and 
the vertical scale the number of cases. The errors are seen to vary all 
the way from 4 to 36 centimeters. As the pointer is invisible only over 
a distance of 69 centimeters, the largest error amounts to just about 
50 per cent. If this test really measures ability to estimate the speed 
of moving vehicles, its results are directly applicable to the witness 
who testifies as to the speed of traffic. 

Estimates of number show errors of a similar sort. When the number 
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of spots on a card is estimated (the actual number being fifty) the 
answers vary from twenty-five to 200, with a very pronounced tendency 
on the part of most judges to greatly’exaggerate the number. When 
the number is twenty, the answers range from ten to seventy. Judg- 
ments of the number of persons in a college class, in a theater, in an 
athletic stadium, or in a street crowd are subject to a like or greater 
distortion. More interesting even than the amount of the error is the 
apparent absence of all uniformity in the criteria of judgment from 
one observer to another. 

Among the many variables upon which the accuracy of estimation 
depends is the attitude of the persons making the estimate. 
Ansbacher (15) has shown by experiment that the judged number of 
objects in a group will depend, among other factors, upon their relative 
value. Under certain circumstances a collection of two-cent stamps 
appears larger than the same number of three-cent stamps. When such 
variables as these are at work under experimental conditions, we may 
expect them to have a still larger influence in the testimony of wit- 
nesses. 

Numerous laboratory studies show the nature of time estimation 
and the factors on which accuracy of estimation depends. Where there 
is a direct intention to estimate time intervals the error is very great, 
and this increases when the judgment is retrospective, as in most Cases 
of testimony. Axel (18) has shown by carefully controlled experiments 
that, with adults acting as judges, the estimated duration of a twenty- 
second interval varies among individuals from five seconds to one 
hundred seconds, and the estimated duration of a thirty-second interval 
varies from five seconds to 155 seconds. In addition to these individual 
differences, there are important sex and age differences. The matter is 
still further complicated by the fact that the character of the events 
occurring during the interval influences both the direction and the 
amount of the error of estimation. On the whole, the simpler and more 
routine activities induce overestimation of time intervals, and the more 
complicated and varied activities lead to underestimation. 

There are, however, necessary qualifications to any generalized state- 
ment. For instance, Swift and McGeoch (600) found an overestimation 
of intervals from thirty seconds to five minutes, whether the interval 
was filled or empty and regardless of the age and sex of the subjects. 
But the ten-minute interval was underestimated when the interval 
was filled by doing something whether interesting or not, but seemed 
longer than it was when it was filled by listening even to interesting 
material. 

Gulliksen (232) filled a 200-second period of time with one or ‘an- 
other of eight different activities and had over 300 students estimate 
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the length of the interval. He found the error to depend upon the 
nature of the activity as indicated in Table 68, being overestimation in 
some instances and underestimation in others. 


TABLE 68 
Errect oF ACTIVITY UPON EsTIMATION OF TIME * 
Average 
Estimate 
Activity in Seconds 

RESET G este ayensto.0. o. srsssveltoleyetes eel Otaue wi dae erara Sh aies tise toyeueteisia i eI se ae ta eetee 241.7 
Fatigue—Holding arms outetrom body ia. 1s. sa. eerie le ee oe oe oe 228.4 
Listening to metronome—slow) sacnsieses os cece ice = eeeeehied > 16 eis 223.7 }Over 
MISCEMIML LO nme LK ONOMMC—LASt iy... ers teaie ta) ler sists ates ota) ehedeloraverel mimic aiohs orn ioe lovee 214.1 
Pain-—Pressing palit tom sharp POmits via ote crams ciere tango steele siete citrated 210.2 
Mirror dra wiles ates okeccesieG nee a heen ait ea fare vere ea eele alate arald 181.8 
Pakingdictationyy %...Us > sdec keene « as seid c emit ated knoe eid satele se 174.6 >Under 
Divisi om pro Deis Min, toys. oysorerescrare oc tes ays or yee ey ore! Pee staal e Slots ae 168.9 


* Adapted from H. Gulliksen, “The Influence of Occupation upon the Perception of Time,” J. of 
Exp. Psychol., 1927, 10, 53. ; 


Finally, Woodrow (707), who investigated shorter intervals from 
two-tenths to thirty seconds, found no consistent error in any case, 
either toward underestimation or overestimation, and no consistency 
within a given subject on different occasions. In fact he concluded that 
the nature of the estimate depends both upon objective circumstances 
and upon the attitude of the subject, the latter being a fickle factor. 
From these experiments it can be said that one cannot count on ac- 
curacy of temporal report, that it is subject to a great variety of influ- 
ences objective and subjective, and that the effects upon it of any set 
of circumstances are unpredictable in any individual case. 

The experiment of Boring (52) resembles more nearly the condi- 
tions of everyday life. He asked a group of forty-four persons to es- 
timate the time spent in viewing a motion-picture scene. The actual 
time, which was one minute, was estimated to be about ten seconds 
to about 400 seconds. Errors of this magnitude would in many cases 
make testimony entirely useless, for the time intervening between a 
pistol shot and a cry, or between such a shot and the appearance of a 
person at a given point, often a matter of a few seconds, may be of 
great consequence. Conflicting testimony is in such cases no necessary 
indication of intent to deceive, but is probably the outcome of simple 
errors of estimation. 


THE FALLIBILITY OF MEMORY 


The weakness of testimony as a result of the fallibility of memory 
has received most attention, probably because errors from this cause 
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are so very obvious. Numerous laboratory experiments have been de- 
vised for measuring just what degree of fidelity of report can be 
expected under good circumstances. Descriptions of pictures from mem- 
ory, in the form either of narrative or the answers to a series of ques- 
tions, furnish a simple means of illustrating the discrepancy between 
fact and the memory of it. The experiment by Boring (52) called for a 
report on a motion-picture scene lasting one minute. The observers were 
not told that they would be subjected to a memory test, but were in- 
structed to pay careful attention to the picture. Immediately after the 
picture was shown, the observers dictated an account of all that they 
had seen. Then each one answered twenty questions based upon the 
picture. Table 69 shows the average percentages of the total material 
that were reproduced both in the narrative and questioning. As the 


TABLE 69 


THE FALLIBILITY OF REPORT * 








Percentage Percentage Percentage 
Reported Certain Attested 


Total Right Total Right Total Right 


TSSWOMEN © seeislere ot s+ 38.2 Zoe es! 23.7 25.8 18.8 


IG Sh el So eeoone 42.1 32.6 40.6 S182 26.0 22.6 
BOM SEs crepe sie tons mle x 2 B2ED 20.1 30.0 19.2 17.5 13.4 
UZRDOYS are wh es ee Son2 20.5 32.8 19.7 Dh) ond 








* From E. G. Boring, ‘‘Capacity to Report upon Moving Pictures as Conditioned by Sex and Age,” 
J. Crim. Law and Criminol., 1916, 6, 826. 


experiment was intended primarily to discover sex and age differences, 
these groups are presented separately in the table. In addition to re- 
porting the items remembered, each witness indicated those of which 
he was certain, and those he would be willing to swear were correct. 
The table shows: in the first column, the character of the witnesses ; 
in the second column, the percentage of items recalled, regardless of 
whether they were right or wrong; in the third column, the percentage 
reported correctly ; in the fourth column, the percentage reported with 
certainty; in the fifth column, the percentage that were both certain 
and correct; in the sixth column, the percentage sworn to; and in the 
seventh column, the percentage that were sworn to and were correct. 
For our present purpose it will suffice to point out the relatively small 
size of the figures. Under circumstances such that the maximum of 
attention is guaranteed and with report called for immediately after 
the event, the best group reported only 42.1 per cent of the facts, and 
of these only 32.6 per cent were correct. Only 32.5 per cent were re- 
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ported by the poorest group, and of this amount only 20.1 per cent were 
correct. 

Memories involved in testimony are almost always of the so-called 
incidental or unintentional sort. There is no definite intention to ob- 
serve events and to remember them. Studies of incidental memory by 
Myers (457) and by Shellow (556) show that it is extremely weak 
and unreliable as contrasted with “intentional” memory such as is 
guaranteed by the nature of the usual “report” experiment. Events 
that are entirely within the power of memory to reproduce, both in 
nature and quantity, are lost unless there is the definite intention to 
remember them. 

TABLE 70 


INFLUENCE OF TIME INTERVAL UPON Memory * 





Narrative Questioning 
Number Percentage Questions Percentage 
recalled of error answered of error 
Immediate 765 10.5 880 14.1 
SuGayS: semaniet 135) 14.3 855 18.2 
UB ACERS B65 Boorse 750 18.0 854 20.7 
ASeCay Suerte 569 22.4 801 22.4 





* From K. M. Dallenbach, ‘‘The Relation of Memory Error to Time Interval,’’ Psychol. Rev., 
191320, 328. 


All classes of facts that figure in evidence are affected, such as the 
size and number of objects, their form and color, and the passage of 
time. Achilles (1) measured the difference between incidental and in- 
tentional memory for different kinds of material under experimental 
conditions that are far more favorable to good incidental memory 
than entirely uncontrolled experiences, and free from emotional dis- 
turbance and shock. Expressed in terms of the strength of intentional 
memory, the incidental memory for syllables was 81.3 per cent, and 
the association of names with photographs was 57.2 per cent. In the 
light of such studies it would seem to be a conservative estimate that 
all values for intentional memory in testimony should be reduced about 
one half to indicate their incidental memory value. The few tests that 
have been made of naive and unsuspecting observers support this 
estimate. 

Legal testimony seldom rests upon experiences so favorable for cor- 
rect remembrance as the events in these experiments. The immediate 
recall precludes all the weakening and distortion of the memory that 
occurs with the passage of time. The figures in Table 70, from an in- 
vestigation by Dallenbach (124), may be taken as typical of the in- 
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fluence of time interval when all the conditions are favorable for 
correct memory. It will be noticed that the accuracy decreases much 
more rapidly than the quantity of material reported, both in the nar- 
rative and in the deposition (questioning). The error increases more 
than 100 per cent in the case of the narrative in the course of forty-five 
days. Such an interval is not a long one in legal affairs. The additional 
distortion that would be introduced through the frequent repetition of 
testimony before a coroner’s jury, the grand jury, the trial jury, through 
the conferences with lawyers, and through the emotional excitement 
attending all the circumstances, can only be surmised. 

A great deal has been learned about the nature of the distortion of 
memory that occurs with the passage of time, and particularly with 
repeated recalls at various intervals. Interest in the problem has been 
chiefly owing to its implications for Gestalt theory, but the facts dis- 
closed by experiment are pertinent to the matter of testimony. One of 
the best known experiments is that of Wulf (720) who studied the 
changes occurring during repeated recall of visual patterns. He found 
rather systematic changes occurring in the direction of what he called 
“normalizing,” which is a change toward some familiar pattern, and 
of the accentuation of certain features that had stood out in the orig- 
inal experience. Something like this does occur, although later in- 
vestigators like Gibson (205) and Hanawalt (240) dispute his explana- 
tions and some of his conclusions. Stern (582, 6) refers to changes of 
this nature, along with others, in the following statement concerning 
the descriptive report of a picture: 

There is, first of all, a tendency to overstate the number of items, an inclina- 
tion toward exaggeration which is a very common feature of remembrance. Thus 
in the successive descriptions of another picture there occurred the transforma- 
tion of three trees, first into a grove and later into a veritable forest.... There 
is a second item worth mentioning: a substitution of items originating in a 
logical need for completeness. The woman described as being seated on a packing 
box, was actually sitting on a sofa. The insertion of the packing box, was... 
due to a need for logical completeness. The subject remembered the seated 
woman but not the object on which she sat; since she must have been sitting 
on something, he interpolated an obvious object....This tendency toward 
logification—the transformation of the unordered and fragmentary chaos of 
memory images into an ordered, logically satisfactory, and reportable whole 
gives rise to many errors in testimony. 





Vickery and Brooks (668) staged a laboratory “crime” and obtained 
accounts of it from a group of eighty girls immediately after and dur- 
ing “high-pitched excitement,” one week later, and seven weeks later. 
The immediate account was a voluntary, written report, whereas the 
other two were responses to questions. Among the many items of in- 
formation given by the subjects were estimated eye color, height, 
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weight, and age of the three boys who participated; the date, day of 
the week, and time of the event. Table 71 gives the data for height and 
weight from the testimony after one week and after seven weeks. There 
appears to be a general trend toward concentration of the estimates 
toward a mid-point. This is evidence of a tendency to revert toward 


TABLE 71 


CHANGES IN TESTIMONY WITH TIME * 








Range of Estimated Weight Range of Estimated Height 
in Pounds in Inches 
One week 7 weeks One week 7 weeks 
Bove aecu see 90—170 105—165 56—84 48—72 
Boye) te eee 100—160 95—150 48—76 56—70 
IBXoNe (GM)! 85 ao aes 85—150 80—145 48—70 56—70 





* Adapted from K. Vickery and L. M. Brooks, ‘‘Time Spaced Reporting of a ‘Crime’ Witnessed by 
College Girls,’ J. Crim. Law and Criminol., 1939, 29, 373. 


the more usual 0, common statures of people. Since the actual weights 
and heights were not given, the accuracy of the estimates on the dif- 
ferent statements cannot be determined. There was “very little agree- 
ment” between the voluntary narrative and the replies to questions, and 
the correlation between the two sets of answers six weeks apart showed 
“the reliability of report too low to be considered significant.” The 
many other conclusions cannot be reproduced here. 


INFLUENCE OF SUGGESTION UPON THE QUALITY 
OF REPORT 


It has long been known that the way in which a question is asked 
has an important influence on the actual correctness of the answers 
made to it. By various details of its construction, the question may 
convey implications, suggest replies, or eliminate alternatives. In legal 
procedure the “leading question” is regarded as a possible source of 
fallacious testimony, but there has not been a clear discrimination 
among the various types and degrees of leading questions. 

The early investigation of Muscio (453) may be referred to by way 
of illustration. Using motion pictures as material for observation, he 
asked questions, all of them of a leading character, and tried to measure 
the influence of different question forms upon the percentage of right 
answers, wrong answers, and uncertain answers. The percentages for 
right and wrong answers, together with the number of times each ques- 
tion form was used, are given in the first four columns of Table 72. 
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In the last six columns are the values of the questions in terms of cau- 
tion, suggestiveness, and reliability. Caution is indicated by the num- 
ber of times a person reports that he “does not know”; suggestiveness 
by the number of times that the “lead” of the question was followed; 
and reliability is calculated by finding the percentage of the answers 
that are right. 

The results led Muscio to the following conclusions: By using the 
definite article, the, instead of the indefinite article, a, the suggestive- 
ness, caution, and reliability were all decreased. Introducing the nega- 
tive, not, into the question decreased caution and reliability and in- 
creased suggestiveness. By asking whether certain things were present 
or occurred, rather than whether they were seen or heard, suggestive- 
ness, caution, and reliability were all decreased. By asking concerning 
the presence or occurrence and also including the negative, suggestive- 
ness and caution were decreased. Including both the definite article 
and the negative gave more complicated results. The so-called “im- 
plicative” question, ““‘Was the (k) m?” was found to be “lower than all 
the other forms investigated, for suggestiveness, caution, and reli- 
ability.” The “incomplete disjunctive” form, “Was the (k) m or n?” 
was found to possess a “relatively high suggestiveness, a relatively low 
caution, and a relatively low reliability.” In general and with certain 
qualifications the investigator concluded that the most reliable form 
of question was that which related to the actual seeing or hearing of 
an item, using neither the negative nor the definite article. 

Burtt and Gaskill (75) showed motion pictures to groups of students 
and immediately afterward asked a series of questions having the same 
form as those of Muscio. Although they disagree with Muscio con- 
cerning the exact influence of certain of the question forms, they con- 
firm his conclusions that the way in which the question is stated may 
to a certain extent predetermine the answer that will be received. The 
recent extensive use of the public opinion poll has revived the interest 
in the suggestive value of questions. Test surveys have been conducted 
under the auspices of the American Institute of Public Opinion, the 
Psychological Corporation, the magazine Fortune, and by individuals. 
The principal findings of these studies have been summarized by 
Blankenship (47): 


1. Where alternative answers to a question are to be checked, the position of a 
given answer may affect the frequency with which that answer is checked by 
as much as 2 to 3 per cent. 

2. Where possible answers are furnished in a list to be checked, the response 
will be determined by the particular items chosen to appear in the check 
list. 

3. Questions in the negative form tend to be confusing. 
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4. The use of certain words such as “fascism” and “conservatism” in a ques- 
tion can influence the response by the arousal of prejudice. 

5. The reference to persons in a question may influence the response. Thus it 
was found that when the idea of having the Thanksgiving celebration a week 
earlier was stated to be President Roosevelt’s idea, it received an additional 
approval of 5 per cent. 


These, together with the factors investigated by Muscio, need careful 
consideration in formulating questions for the elicitation of testimony. 
The best rule to follow in the use of questions is to study them most 
carefully for possible sources of error, guarding particularly against 
devices known to be misleading but being on the watch for others that 
may be peculiar to the case in hand. 


IN DERE CLIPS YCHOLOGLCAL INDICATORS (OF 
EVIDENCE 


In the accumulation of evidence either from witnesses, or from 
suspected or accused persons, it is necessary not only to properly 
evaluate that which is given voluntarily and with all possible assistance 
from the witness, but to elicit it where there is unwillingness to co- 
operate or where there are definite efforts to withhold information. The 
application of psychology to these problems is more spectacular but no 
more important than the applications already considered. Many meth- 
ods have been and still are in use for this purpose which have a good 
psychological foundation, although they can scarcely be called psycho- 
logical methods. Among these is the method of exhaustion, by which 
the individual is kept awake and answering involved questions for 
many hours until his resistance and control finally break down and he 
tells all that he knows, and sometimes even more than he knows, just 
to get relief. The method of intimidation by which the individual is 
threatened with bodily harm if he does not tell the truth, and the use 
of sudden fright are sometimes resorted to. They are all similar in that 
they tend to break down the control which one normally exercises over 
his responses. 


THE ASSOCIATION TEST 


The strictly psychological methods make use of responses, that, 
under ordinary circumstances, are not under the control of the in- 
dividual, and which will, nevertheless, serve as indicators of knowledge. 
A number of such indicators have been suggested and tried, among 
them the association reaction, the breathing, blood pressure, and the 
psychogalvanic reaction. The first of these, the free-association method, 
is the best known. It has come to be a favorite form of demonstration 
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in many psychological laboratories, and in one of its forms is usually 
conducted in the following manner. Three members of the class are 
sent out of the room in charge of an assistant, who selects one of the 
three to play the réle of “criminal” in the test. This person is put 
through some experience in which the two remaining students do not 
participate—is shown a picture, read a story, or instructed to perform 
some more or less exciting act. The three students are then brought 
into the classroom one at a time and are given the free-association test. 
A list of words has been prepared which contains some that are simple 
and unrelated to the experience and some that are called “critical.” 
These are the words that are closely related to the experience through 
which one of the three students has just passed. If, for example, he 
had seen a human skeleton standing in the corner of a dimly lighted 
room, part of the list of words might be as follows, where the critical 
words are italicized: 


sweet skull chair paper 
dark city color desk 
grass bones dead ghost 


The list of words is read to the person one word at a time and he is 
required to reply quickly and with the first idea that comes into his 
mind. These association responses are recorded and in each case the 
time that has elapsed between the presentation of the stimulus word 
and the response is measured. The series is then repeated in the reverse 
order. In this manner all three of the students are examined and the 
instructor or the class judges, on the basis of the test results, which 
of the three “suspects” is guilty—which one possesses the special knowl- 
edge or experiences the special emotions produced by this knowledge. 

The indications that the “guilty” individual will be likely to give in 
such an examination are: 


1. Significant reactions to critical words. 

2. Retarded reactions to critical words or to indifferent words following closely 
upon them. 

3. Changed reactions to critical words when the reverse order is given. 

4. Undue number of stereotyped or reverberating reactions. 


The first indicator, the significant reactions, may be expected because 
the ideas connected with the “crime” should be deeply impressed upon 
the mind and hence most ready to offer themselves as responses to the 
critical words. The second indicator, retarded responses, results from 
the attempt to inhibit the incriminating responses and to select others 
in their places. The time consumed in doing this is easily measured 
with a stop watch. The fourth indicator, stereotyped responses, is also 
the result of an attempt to choose among possible responses instead of 
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giving the first and readiest one. The third indicator, changed reactions, 
appears when the second set of responses is compared with the first. 
If a significant reaction is inhibitéd the first time, the emotional ex- 
citement will be likely to interfere with the memory of the response 
that is given, so that, upon a second presentation of the critical stimulus 
word, the significant one will again tend to come to mind. If this is 
inhibited, and the one just given cannot be recalled, a new response 
will have to be found. Such a changed reaction is not normal, for if the 
instructions are followed and the first idea that comes to mind is given, 
this will be the same in both cases. 

When skilfully conducted, the experiment in this form seldom fails. 
The procedure has been suggested as a means of indirectly securing 
evidence which the direct interrogatory, cross examination, or “third 
degree” might fail to reveal, and the application of the method in police 
and court procedure has been enthusiastically advocated by some psy- 
chologists. The practical merits of the method and its ultimate possi- 
bilities are still open to discussion. It should, however, be noted that 
in the form here described the problem is only that of determining 
which of a number of individuals is the guilty one, whereas the prac- 
tical problem, that of determining the guilt or innocence of a given 
individual, is a much more difficult matter. 

Marston (398) used a somewhat modified technique to determine the 
effect upon speed of association reaction of the attempt to lie, as con- 
trasted with telling the truth. He found three types of persons in his 
‘ group; the positive type, whose time is lengthened and made more 
irregular; the negative type, whose time is shortened; and a mixed 
type, in which the individuals fluctuated between shorter and longer 
reactions when attempting to lie. The persons in the first group re- 
ported a mental state of fear, confusion and distraction, whereas those 
in the second group reported a certain tendency to distraction but an 
ability to overcome it. The practical application of the method is made 
difficult by these type differences, although the experimenter, after 
classifying his subjects, reported that he succeeded in judging decep- 
tion correctly in 75 per cent of the cases. 


PHYSIOLOGICAL INDICATORS OF GUILTY 
KNOWLEDGE 


Other methods proceed on the assumption that emotions are attended 
by characteristic physiological reactions, among which are included 
gross external muscular innervations, changes in respiration and heart 
beat, vascular adaptations, and changes in the secretion of various 
glands, such as the salivary and the sweat glands. The further assump- 
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tion is necessary that these mechanisms respond differentially to ex- 
citement, fear, anger, and a deceitful attitude of mind. By the use of 
appropriate recording apparatus—sphygmographs, pneumographs, and 
galvanometers—the organic changes that occur during such an exam- 
ination as that of the preceding experiment may be registered, and 
may furnish significant indicators of guilty knowledge. Benussi (36) 
reported that the truth or falsity of an oral statement could be de- 
tected by noting the ratio of length of inhalation of the breath to 
length of exhalation before and after the statement. The fraction, in- 
spiration divided by expiration, he said tended to be larger immediately 
after a lie has been told than immediately before, when it was being 
planned, whereas the reverse was the case when the truth was being 
told. What is probably indicated is the greater concentration of at- 
tention and general tension required to lie successfully, with a sudden 
relief of tension as soon as the lie is told. It is likely that an increased 
tension from any cause whatever would produce similar breathing 
changes. Although other researches such as that of Burtt (70) followed 
the suggestive work of Benussi, the inspiration-expiration ratio has 
given place to other more promising techniques. 


BLOOD-PRESSURE TEST 


Interest has been directed in recent years to changes in blood pres- 
sure as an indicator of deception. Systolic blood pressure is raised by 
emotions of fear and anger, which are believed by Marston (397) to 
constitute “largely” the deceptive consciousness. This investigator re- 
ports 100 per cent success in discovering deception. The “blood-pressure 
method” has been employed on the most elaborate scale by Larson 
(363) (364). He obtains a continuous record of blood pressure and 
breathing before, during, and after a series of questions or association 
words pertaining to a critical situation. Deception is indicated by a 
rise in blood pressure and a disturbance of breathing. The record re- 
produced in Figure 110 was obtained during the examination of an 
individual who was suspected of having taken a twenty-dollar bill. 
Three records are included on the chart, the upper one a breathing 
curve, the next one a time-signal line showing when the different ques- 
tions were asked, and the lowest one a continuous blood-pressure curve. 
The first third of the chart indicates the control or rest period when no 
questions were asked. At the point marked “5” the question, “Do you 
like to dance?” was asked. At “6” the question, “Did you take a 
twenty-dollar bill from the house?” was asked. At this point the breath- 
ing becomes disturbed and the blood pressure rises. The last third of 
the chart shows the reactions to the same questions after a confession 
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was obtained and indicates that there is no longer any disturbance 
of mind. The blood pressure, therefore, is said to vary under four sets 
of circumstances, at rest but after confession, during non-significant 
questions before confession, during significant questions before con- 
fession, and after confession when questions cause no change. Larson 
cites an imposing array of actual cases in which the cardio-pneumo- 
psychograph has demonstrated its utility as an indicator of deception. 


PSYCHOGALVANIC-REFLEX TEST 


The psychogalvanic reflex which appears to reflect changes in the 
secretion of the sweat glands incident to the arousal of an emotion 
has been thoroughly examined as a possible index of guilt. But up to 
the present time this method has been able only to indicate that some 
emotion or excitement is present. The character of the emotion, its 


TABLE 73 


RELATION BETWEEN MENTAL STATE AND MAGNITUDE OF 
PsYCHOGALVANIC REFLEX * 


Magnitude of Response 


Mental State in Ohms 
PLEDSION ferscereretnctedeitis eis ents > ars 1,248 
Startle; surprise, fearyas ose 846 
Contusiony 4 a2 6s) ioc «sees 740 
JATMIMISCIMED Cin ste aha corsa set tenet sl 514 
EXPO CLANCY Were octets cre oraaserctors 401 
Inhibition, uncertainty ...... 319 
Wnpleasantness) we occie <’ os sie 260 
I Divel 9 eee mice ena RRR Oe OPN oe 169 
Pleasantness = atseccraice cre =.° 105 


* From R. S. Woodworth, Experimental Psychology (New York, Henry Holt and Co., 1938), p. 292. 


basis and deep-seated significance, cannot be inferred from the records. 
Landis and Hunt (357) obtained the psychogalvanic responses to a 
large variety of stimulus situations, at the same time obtaining intro- 
spective reports of the mental state created by each stimulus. They 
conclude that this response accompanies every type of stimulus and 
every type of conscious content, that is to say, it is not specific to any 
stimulus or any mental state. However, they did find differences in the 
frequency with which a galvanic deflection accompanied a given mental 
state, and the magnitude of the response. Woodworth (711, 292) 
worked over the data given by Landis and Hunt, and derived the 
results shown in Table 73 which give for a series of mental states the 
average magnitude of all the responses (including zero responses). Ten- 
sion, however it is created, was the most potent influence upon the 
reflex response, whereas the feelings, pleasant or unpleasant, were the 
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least effective. When an introspectively reported state of tension is 
subjected to a more refined analysis, it appears that the significant 
determinant or concomitant of the reflex response is a “sense of check 
or predicament, the shock of encountering something for which one is 
not prepared, a brief maladjustment, usually with quick recovery” 
(711, 296). A consciousness of guilt might very well bring on this con- 
dition although other circumstances could equally readily induce it. 
Only in the case where these other effective variables were ruled out 
could changes in the psychogalvanic response be associated with guilt. 


BRAIN-WAVE PATTERN TEST 


The latest newcomer in the field of psychophysiological indices of 
guilt and deception is the electroencephalogram. The brain-wave pat- 
tern is known to be modified in the course of a change from a state of 
rest to excitement, hence the question has arisen whether there is a 
wave pattern characteristic of these specific states of mind. Oberman 
(471) recorded the electroencephalograms of thirty-three students in 
two typical laboratory situations, one of which called for false reports 
of numbers seen and the other called for association reactions concerned 
with a presumed automobile accident. Five judges attempted to select 
from a series of control and “indicative” records those that were as- 
sociated with the critical experience. Although the judges differed in 
the degree of their success, and although the subjects differed among 
themselves in the degree of the sensitiveness of their wave patterns to 
the stimulus conditions, nevertheless, Oberman reports correct identifi- 
cation. In the case of deception the results were 130 per cent better 
than chance, and in the case of guilt 140 per cent better than chance. 
It appeared to make no difference, so far as ease of identification was 
concerned, what the normal wave pattern of the subject might be. As 
the title of this study shows, the experimenter was measuring mild 
affective states. How specific the wave changes are to the guilt and 
deception states remains for further research that would be designed 
so as to distinguish the effects of guilt and deception from the effects 
of mild affective states otherwise aroused. 
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The intention or intent, which is an extremely important factor in 
the legal conception of guilt and the degree of guilt, is a peculiarly 
psychological phenomenon. It is a state of mind that can be known 
directly only to one’s self. And yet it is the presence of intent as con- 
trasted with impulse that establishes an act to be a crime of a certain 
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magnitude. To make the problem still more difficult, the law distin- 
guishes between simple intent and premeditated intent. Murder with 
premeditated intent is first-degree murder whereas murder with intent 
only is second-degree murder (61). 

Intent obviously must be inferred from some kinds of signs or in- 
dicators. A simple way out of the dilemma has seemed to be to presume 
that a person intends the natural and probable consequences of his 
acts (404) ; that is, he intends to do what he does. If one person shoots 
another, the presumption would be that he intended to do so. But he 
might not have known that the gun was loaded when he aimed it, or 
he might have known that it was loaded but did not intend to pull 
the trigger. It might be expected that a person’s intentions could be 
discovered from his statements about his intentions, as in the case 
where some one had threatened to shoot another, or had stated that he 
would like to shoot him. However, an individual might make such 
statements and later change his mind before an accidental shooting 
occurred. Still another approach is by way of knowledge of the con- 
sequences of an act. If one knows the certain or probable consequences 
of what he does, then he intended to do what he did. But the psycholo- 
gist knows that there may be knowledge in the presence of an over- 
powering impulse, or in the absence of the inhibitory power to restrain 
action. One other basis for finding intent, elaborated in detail by 
Britt (67), is the interval of time between the provocation and the act. 
If the time is very short, then intending or deciding could not have 
occurred and the act must have been impulsive. Britt shows by a 
review of research on simple, discrimination, and choice reaction times, 
that all of these processes fall within a time range too short for prac- 
tical legal distinction to be made among them. 

In legal practice it is customary to build up a case of intention from 
circumstantial evidence. A very simple instance is cited by Britt in 
which one person struck another over the head with a bottle. That 
might have been the result of an impulse, but if the assailant struck 
his victim a second time that would indicate that he intended to do 
something that the first blow did not accomplish. The “banana-peel 
case” mentioned by McCarty (404, 155) was decided on circumstantial 
evidence. It was a case of obtaining money damages from a railroad 
company after an accident in which the claimant had slipped on a 
banana peel. Investigation of the individual’s record disclosed several 
other instances in which he had collected damages from injuries re- 
ceived in essentially the same manner. The presumption would be, 
therefore, that there is slight probability of several similar accidents 
of the sort occurring by chance to the same person; hence the act was 
intentional. 
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Circumstantial evidence thus comes to rest upon a process of cal- 
culation of probabilities. What is the probability that a certain simul- 
taneous combination of circumstances, or a consecutive series of events 
could occur by chance? A decision in such a case seems to depend upon 
the calculations of common sense rather than upon a mathematical 
computation of probabilities. It is here that the jury is called upon to 
express the common-sense reaction of “the people.” These and other 
problems confronting the jury will be discussed in the next chapter. 


30 


Psychology of the Jury and the Judge 


The examination of the problems involved in getting evidence from 
witnesses and accused persons is only the beginning of the service that 
the psychologist can render in the administration of the law. The fol- 
lowing concise statement of the legal process by Osborn (474, 4) brings 
out other aspects that are packed with psychological problems: 


In civil cases a quarrel between two of these strange dwellers on the earth 
brings them and their lawyers into court for settlement of the difficulty, and in 
criminal cases the prosecutor and the defendant and his attorney appear. Each 
side tells its story to the jury; friends and neighbors and by-standers are called, 
and they say what they know about it, and the jury listens to it all, and then 
a lawyer on each side says what he wants the jury to believe, and the judge 
usually says something about the law and then the jury goes out to the jury 
room and decides which party has right on his side, or perhaps which one is 
most to blame. 


The psychologist could profitably analyze the function of the prose- 
cuting attorney, of the lawyer, of the expert witness, of the jury, and 
of the judge. Only the last two will be discussed in this chapter. 


Tips ih UENtC te ON Ol tH, Be UR Y 


A careful reading of the following simple statement from Osborn 
(474, 8) will give an inkling of the task that is imposed upon the jury. 


Jurors are expected to discover not only the errors, or the perjury, of the 
witnesses but also the errors and fallacies of the lawyers, which often are even 
more puzzling, and it thus clearly appears that the most difficult work in the 
courtroom is given to the jurors. The proceedings seem to be conducted on 
the amusing assumption that the juror’s knowledge, shrewdness, mental power 
and agility, experience in affairs, knowledge of human nature and his sense of 
right and honor, will lead him to decide correctly which contestant is right and 
which lawyer is right, in all kinds of complicated controversies. In many cases 
this assumption is not simply amusing, it is tragic! 
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What are the qualifications for the satisfactory performance of the 
juror’s task? (474, 97) 


To do his work perfectly in all kinds of cases...a juror should be an experi- 
enced business man, a trained psychologist, an accountant, a personnel expert, a 
man of good common sense, an educated man with a thorough knowledge of 
language and logic; he should know something of the poor and unfortunate and 
those easily led astray. He should have sympathy controlled by good judgment, 
and should be without prejudice against the rich or against the poor and, in 
short, should be a philosopher able to temper justice with mercy, but who can 
punish as well as forgive and not forget the past victim of crime nor the future 
victims who may suffer or die because of unwise sympathy for the criminal 
before him. Finally the juror should have a reliable knowledge of this vague and 
indefinite something we call human nature. 


There are at least two reasons in justification of the heavy task 
imposed upon the juror. The first is that in a democracy the fate of any 
citizen should rest with a group of his fellows who live and think and 
act as he does. The second reason, and the more interesting one from 
the psychological point of view, seems to rest upon the belief that when 
decisions are to be made two heads are better than one and three heads 
are better than two. The choice of so large a number as twelve is prob- 
ably the effect of the first reason rather than this second one, although 
there may be a belief on the part of people that when a vital decision 
is to be reached the more heads the better. Psychology has something 
to contribute on this latter point, out of the large accumulation of 
research on the process of opinion formation by individuals and groups 
(Chapter 13). 

The functions of the jury from the psychological point of view can 
be analyzed into two stages. The first stage consists in reacting as an 
individual. Each juror, sitting in the jury box, must follow the com- 
plicated proceedings without collaboration from his fellow jurors. He 
must listen to narratives, follow arguments, inspect exhibits, and com- 
prehend instructions from the judge; he must remember what takes 
place and must make decisions. The second stage begins when the 
jury room is reached, whereupon a consensus is to be hammered out 
of the specific reactions of the twelve individuals. This consensus in- 
volves the clash of personalities, some strong and some weak, the com- 
parison of arguments pro and con, with consequent strengthening, 
weakening, and shifts of opinion. 


THE FORMATION OF OPINION 


Theoretical and research interest has been directed primarily to 
the second of these two phases of the work of a jury. Weld and Roff 
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(690) and Weld and Danzig (689) have made a notable contribution 
by directing research toward the processes involved in the first phase. 
These two experiments are uniqué in that they have established a 
technique for following the course of deliberations of the juror through- 
out a trial. The first experiment did not duplicate the court trial situ- 
ation in that the “jurors” merely followed the report of a case, without 
the hearing of witnesses, arguments of opposing counsel, the summing 
up of the charge by the judge, nor did it include.the discussions of the 
jury room. It did, however, provide a means of following the successive 
reactions of the “jury” as the evidence was unfolded. The report of a 
case covering one hour was divided into thirteen stages, and at the end 
of each stage each of fifty jurymen made a judgment concerning the 
guilt or innocence of the accused. This was done on a nine-point rating 
scale whose steps were as follows: 


. Certainty of innocence 

. Strong belief in innocence 
. Fair belief in innocence 

. Slight belief in innocence 
. Doubtful 

. Slight belief in guilt 

. Fair belief in guilt 

. Strong belief in guilt 

. Certainty of guilt 


ONIAVADMHHPWN 


oO 


The first stage of the report (1) covered the indictment preliminary 
to the hearing of testimony; the next two (II and III) comprised pres- 
entation of witnesses by the prosecution; stages IV, V, VI, and VII 
covered defense witnesses; VIII and IX were further witnesses for 
the prosecution; X was a defense witness; XI was an exhibit offered 
by the defense showing the foot of the accused; XII was a final defense 
witness ; and XIII was a report of the verdict which had been reached 
by the jury in the original trial of the case. Table 74 shows the dis- 
tribution of the judgments on the guilt-innocence scale at the various 
stages of the report. The arrangement of the data will be clear without 
description. The figures in the body of the table give the distributions 
of the scale ratings. The median score at each of the thirteen stages 
will be found along the bottom of the table, together with the first and 
third quartiles. The most obvious result concerns the degree to which 
the median estimates rise and fall with the succession of testimony for 
prosecution and defense. The greatest change comes from the introduc- 
tion of the exhibit of the accused person’s foot to establish the presence 
or absence of scars. 

Other parts of the research, in which the report was presented to 
fresh groups, furnished information concerning the effect of different 
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orders of presentation of the evidence. In the second part the first 
three sections remained unchanged, but there followed all the sections 
having to do with the defense, and finally the remaining sections hav- 
ing to do with the prosecution. The order of the sections, together with 
the new median values thus obtained are: 


I ik WOR NS WAY AE OL OE We XIII 
7.9 Udy“ W4oy Ga 2 SI6p 348 2:3 DD) 4.4 5.4 4.4 


In the third part all the sections of prosecution testimony were 
given first, followed by all those for the defense with the results as 
follows: 


I We (Gl ARE Ie INE AY NW OE ETT XIII 
5.82 50.0) 73 Sl USS TSS SE eal AIR wae” 8 2.0 


In part four all the defense testimony was given first—except section 
XI which carried the exhibit—then the prosecution, followed by the 
exhibit, thus: 

I iy AVAL Vil a OOF I TBE = WORT IBS CI XIII 
mee ot 3 68 a3 3.4 3 A628 65 Tl > ey Seen 3S 22 

There are a number of interesting phenomena that show up in these 
modifications of the order of presentation which the reader can work 
out for himself. In the case of certain sections, their importance de- 
pends upon their relative position, whereas others seem to maintain 
a value independent of position. When a continuous series of defense 
or a continuous series of prosecution sections occur, there is a cumu- 
lative effect, although the relative influence of the later sections in a 
series seems to diminish. 

Individual differences in reaction to the testimony were noted. Four 
trends maintained more or less consistently by certain individuals 
have been pointed out by Weld and Roff. They were a protracted state 
of doubt, a tendency to be easily moved by evidence, a caution toward 
all evidence, and a tendency for judgments of succeeding sections to 
be heavily influenced by judgments made concerning preceding sec- 
tions. Finally, there was a great variation among individuals in the 
degree to which they were impressed by any item of evidence regardless 
of its position in the report. 

The investigation by Weld and Danzig (689) employed a setting 
more analogous to a court trial. It was a damage suit conducted in a 
realistic manner with a judge, prosecuting and defense attorneys, wit- 
nesses and cross examiners, with the judge’s charge to the jury and 
with the deliberations and final decision of the jury of forty-one per- 
sons. The whole program, exclusive of the jury action, was divided into 
eighteen sections, and judgments concerning liability for damages were 
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called for at the end of each section to be made on a nine-point scale 
ranging from “not liable” (1) to “liable” (9). Table 75 gives as much 
of the data of this experiment as space will permit, although the whole 
of it will repay careful study. The content of the eighteen sections is 
indicated by a few words at the top of the table, and the steps of the 
scale are shown on the left. The figures in the body of the table show 
the distribution of scale scores, whereas the median for each section, 
with its Q, and Qs, is given at the bottom of the table. The same kind 
of rise and fall of scores appears here as in the preceding experiment. 
The personalities of counsel undoubtedly played some part and are 
probably responsible for the varying influence of the direct and cross 
examinations of the witnesses. It will be noticed that the cross exami- 
‘nation by the defense of the plaintiff’s third witness (VIII) actually 
went against the defense, raising the judgment of liability from 6.2 to 
6.4. 


DHE CONSENSUS OF TH bj U RY 


When the jury begins to deliberate in the jury room there arises a 
whole series of psychological problems such as the relative validity of 
the individual’s judgments as compared with those of a group, the effect 
of the elimination of chance errors by combining judgments, the in- 
fluence of open discussions, and the relative power of different in- 
dividuals in the group to sway the judgments of others. Some of these 
points have been discussed at length in Chapter 13 and will not be 
repeated here. There has been sporadic research in America upon the 
effect of group discussion since the early work of Miinsterberg (443), 
which was followed by that of two of his students, Burtt (74) and 
Marston (399). Miinsterberg found that group discussion improved in- 
dividual judgment, Burtt found the effects negligible, and Marston 
concluded that a single individual might be a better judge of facts 
than a group. A whole series of experiments conducted by Bechterew 
and de Lange (30) seemed to confirm the conclusions of Miinsterberg 
in that they found that group discussion improved the general quality 
of judgment, tending particularly to bring the less effective members 
of the group more nearly to the level of the more effective. 

The final stage of the research of Weld and Danzig (689) does not 
throw so much light on the question of jury-group action as might 
have been expected. Of the three juries with which they worked—two 
of twelve members each and one of seventeen, making a total of forty- 
one jurors—only one changed its position after the first vote was taken 
in the jury room. Shifts of judgment did occur, of course, but only one 
was great enough to change from a finding for the plaintiff to one for 
the defendant. There was either a remarkable stability of the judg- 
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ments formed in the court room or a strong resistance against change 
in the jury room. 

Dashiell (125), in a series of several dramatic experiments of the 
laboratory type, made a variety of comparisons of individual versus 
group opinions reached after discussion. All of the settings bore some 
resemblance to the court-room situation, though not so close as in the 
study of Weld and Danzig. 

In general, Dashiell’s jurors were asked to reconstruct the story of 
an event after hearing it recited by two or more witnesses, and either 
with or without open discussion. They were not called upon to make a 
decision of ‘“‘yes” or “no,” but to report as many items and with as great 
accuracy as possible. Dashiell draws the definite conclusion “that a 
jury-as-a-whole will give a more complete and more accurate account 
on a definite number of details than an average individual juryman” 
(125, 1140). 

All of these experiments that have been mentioned, either through 
their direct findings or through their conflicting conclusions, emphasize 
the importance of the individual in determining results. One cannot say 
categorically that a group opinion will or will not be better than the 
opinions of the individuals that comprise the group, nor can he say 
categorically that discussion within a group will raise the quality of 
the judgment or leave it unchanged. It depends on the composition 
of the group, particularly as to the degree of prestige or experience of 
certain of its members and of the level of judgment of those having 
prestige. Safe estimates of the effects of group discussions such as 
occur in jury action will depend upon the accumulation of a much 
larger body of evidence than is now available. 


THE PSYCHOLOGY Or Te Bey] UbDGs 


Evidence is present on every hand that, given a series of objective 
events, individuals will differ in their interpretation of them. The pre- 
ceding chapter showed that some of the differences arise in the proc- 
esses of sensory experience, some in perception, some in memory, and 
some in judgment. Differences in judgment can be analyzed into more 
basic conditions, and important among these is the background of ex- 
perience on which the judgments are made. The less tangible the events 
are, the greater are the differences in the interpretations of them and 
probably the larger the part played by individual attitudes, interests, 
prejudices, and habits of acting and thinking. 

The applied psychologist is wholly prepared to find that the opinions 
and decisions of judges are of the same order as those of the popula- 
tion at large so far as these factors are concerned. The great uproar 
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that sounded from the citizens of the United States a few years ago at 
certain proposals to reconstruct the Supreme Court reflected the general 
expectation that the decisions of that body would be influenced by such 
a change. The facts presented before the court would not be changed 
by replacing a few of its members, but interpretation of the facts 
and the decisions following such interpretations might be expected to 
change. No systematic studies are known to the writer in which a 
judge’s decisions have been correlated with outstanding and significant 
events in his biography, but such correlations would undoubtedly be 
found. 
TABLE 76 


ESTIMATED SEVERITY OF JUDGES’ SENTENCES * 























Judge 
Rating 

A B (e D E F 
5—most severe ...... z 20 3 5 
L) SéS0Do oOo oe oe ae 2 4 4 7 4 
Sh NORA OCCA ORO 9 6 4 3 
Ph Bre Che AE Ie 12 5 8 
1—least severe ...... 10 1 17 
Number of estimates. . 33 18 23 14 9 28 
Median rank ........ 2.0 3.0 5.0 3.9 4.7 1.3 





*Trom F. J. Gaudet, ‘Individual Differences in the Sentencing Tendencies of Judges,’ Arch. 
Psychol. (New York), 1938, 230, 49. 


There have been studies that show individual differences in the sen- 
tencing tendencies of judges as to the kind of punishment and its 
severity. When the proper controls have been established, as seems to 
be the case in a few studies at least, the differences can be attributed 
only to the characteristics of the judge. Gaudet (203) found that law- 
yers have fairly definite notions of the sentencing characteristics of 
the judges with whom they have to deal. He experienced serious diffi- 
culties in employing the questionnaire for getting such information, 
but he did obtain opinions concerning six judges from a number of 
lawyers. The number of estimates differed for the various judges, rang- 
ing from nine to thirty-six. Gaudet’s results are given in Table 76. 
Although the number of cases is too few to carry much weight, the 
data probably point to real differences. The judges were ranked for 
severity of sentence on a scale of 1 to 5, the latter being the most 
severe. The body of the table gives the number of lawyers giving each 
judge a given rating. The median rank for each judge is shown at the 
bottom of the table. 
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TABLE 77 
SENTENCING TENDENCIES OF JUDGES * 


Percentage of Those Convicted Who Received a Given Sentence 








Per- Sus- Cit 
Total | centage | pended F Work | Reform-| Proba- H Bs 
Judge Cases | Con- Sen- Fin House | atory tion ghee 
: etc. 
victed | tence 
Wekeyesreetee sere 566 99.8 47.6 43.7 6.9 0.2 1.4 02 
2h Se Rate harass 6 427 99.5 See 8.0 9.6 1.9 SF 1.6 
Seton aoOdu 156 99.4 Paglei\ 52.9 3.8 0.7 14.8 0.7 
2 ee ee eredesehe(s 655 99.4 64.0 19.8 al iy 0.9 Sf 0.4 
Slestaesie ses 828 99.3 THES 62.1 ee! 1.3 5.2 1.0 
Giaigulos.cistetnse 123 99.2 59.0 32.0 1.6 4.0 4.9 25 
the Brae Ch nee 528 99.1 6.1 79.7 nth iy 0.2 23 
Bie eoreharcishsus a 530 99.1 59.3 28.5 11.8 4.0 
Qretvcone “eels ovata 650 99.1 81.7 113 8 4.6 1.7 0.7 
DORs ietererenayersite ie 599 99.0 82.3 6.7 3.4 12 1.9 1.6 
De cetec euaere.s = 552 98.5 Ciniadl 10.1 Led 0.9 35 0.6 
ZF Riecewtictene eres 132 98.5 19.2 50.0 30.0 0.8 
US Sepercreceretere © 118 98.3 66.3 18.1 9.5 2.6 35 
Ay tate (hel eNe.« 176 98.3 68.8 20.8 4.6 12 acy, 2.9 
TSA crude wes 783 98.2 70.4 USet 16.4 0.1 
LOirere sca s clatere 6 693 98.1 52.4 9.0 26.6 5 Sa 1.6 
Live aeetetevel's 499 98.0 63.9 752 5.9 0.8 10.8 14 
Grace te eke teterscs 207 97.6 5.4 77.8 16.8 
LO Saree cuete a 603 97.2 oud 9.0 16.1 ess 0.3 0.4 
AO GANS Aeunte Beno 648 96.9 21.1 65.1 13.4 0.2 0.2 
D Menterartnres evever overs 29 96.5 75.0 7.1 10.7 3.6 3.6 
Dei sisherelie sustets 690 96.4 36.1 44.5 16.8 0.6 1.4 0.6 
EDO laterecarahanctsaiere 273 96.3 71S 10.2 16.7 0.8 0.4 0.4 
DAs creases, sue ets 271 96.3 63.6 16.9 13.8 1.9 zo 1.5 
OSA Poa act 494 96.2 S28 65.9 11.6 0.2 
WO aiwhrssa ie serait 101 96.0 22.6 58.8 18.6 
D aetna as aaa 645 95.7 69.9 238 3.6 2.6 0.6 
2 Siticmicete et awe 136 95.6 71.6 14.6 10.8 oe ye 3.0 
2 Ol aes tian aah 403 95.5 34.8 Za 36.4 Sct Ls 0.5 
iS Ogee iteatatchcn 150 94.7 RY /at! 35.9 Bil a 7 
Sill gop avast ushers ite 92 94.6 37.8 AS) S5un 1.2 a 
fo ete Re, bet Coker 497 94.4 34.3 39.7 25.0 0.6 0.4 
SO ti irsdaret s 204 94.1 70.4 10.4 14.0 Sk ¥ fa Re 
OF ees aah 638 91.1 41.6 14.9 39.5 Se 0.7 0.2 
oo Dracataniteis  ekseeners 67 91.1 57.4 6.6 32.8 1.6 1.6 poy 
OORt cue ees ee ene 506 88.1 0.7 61.4 28.1 6.7 0.2 2.9 
Gilmoabaarsts oats 667 80.5 36.5 Oud 29.6 a 0.5 0.2 
BBKs chi sipiac as. 529 78.1 36.6 27.1 O2e 2.2 0.2 Ly 
SO sceacetr ace .ahe = 535 65.5 44.0 26.4 28.7 0.6 0.3 
AO Marois oh ysite 673 Ait Bale 48.6 215 2.1 0.7 





* Adapted from G. Everson, ‘“‘The Human Element in Justice,” J. Crim. Law and Criminol., 
1919-20, 10, 94-95. 
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Actual statistical analysis of the sentences imposed by judges has 
been made in a few instances in order to disclose individual trends. 
Everson (165) studied the sentences imposed by various judges for 
minor criminal offenses in order to disclose the personal equation in 
judging, to show, as he put it, that “the warm human attributes of 
our ministers of justice, our magistrates and our justices, their pe- 
culiarities of temperament, their chance prejudices, their warm open- 
heartedness or their petty tyrannies, their leniences or their severities” 
are not “charmed away by the donning of judicial robes” so as to make 
the justice they dispense “an abstract thing as immutable as the law 
of gravitation.” Some of his data covering the handling of cases of 
intoxication by forty different judges are given in Table 77. There is 
every reason to believe that all the judges received an equivalent 
sampling of cases, so that the differences that appear are attributed 
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SENTENCING TENDENCIES OF JUDGES * 


























Percentage of a Given Type of Sentence 
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* Adapted fram F. J. Gaudet, ‘Individual Differences in the Sentencing Tendencies of Judges,’ 
Arch. Psychol. (New York), 1938, No. 230, 24-25, 
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by Everson to the individuality of the judge. The various judges are 
indicated by a number symbol from 1 to 40. Following each number 
is the total number of cases of intoxication handled, the percentage con- 
victed, and the distribution of the sentences among suspended sentence, 
fine, workhouse, reformatory, probation, and miscellaneous. By reading 
down any column of figures one can see the varied percentage of sen- 
tences meted out by the different judges. Thus Judge No. 36, who con- 
victed 88.1 per cent of his cases, gave a suspended sentence to less than 
1 per cent, whereas Judge No. 9, who convicted 99.1 per cent of his 
cases, gave a suspended sentence to 81.7 per cent. The percentage of 
“fine” sentences varied from 6 per cent to 79 per cent, and probation 
varied from 0 to 15 per cent. 

Gaudet (203) investigated the sentencing tendencies of six New Jer- 
sey judges for four different classes of crimes. He took especial care to 
control variables so that the differences could be attributed to the char- 
acteristics of the judge. Interesting comparisons can be made through- 
out Table 78, which gives some of his data. For instance, it appears 
that Judge B gave penal sentences to 92.9 per cent of the cases involv- 
ing property and violence, whereas Judge F gave only 36.7 per cent of 
penal sentences. On the other hand, Judge B gave only 6 per cent of his 
prohibition cases penal sentences, whereas Judge F gave 20.8 per cent. 
Judge D gave the largest percentage of penal sentences of all the judges 
for crimes against property (58.1 per cent), but the smallest for sex 
crimes (26.0 per cent). 

The only bit of evidence concerning the basis for such differences as 
have been noted above comes from Gaudet, who found the judges to be 
consistent in their sentencing tendencies over a.period of years. This 
means to him that a judge’s sentences are a manifestation of his per- 
sonality. If they were habits acquired while on the bench there should 
be a change over the years. It should be possible to accumulate better 
evidence than this. Biographical data of judges eminent enough to have 
had their biographies published could be checked against their legal 
decisions not only as a whole, but at the different chronological or pro- 
fessional stages of their lives. More extended studies, too, could be 
profitably done on the pattern of that of Gaudet. 
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Treatment of the Offender 


The problems of crime prevention discussed in an earlier chapter are 
very closely related to the problems of punishment and other forms of 
treatment of the offender, for in modern times, in intention if not in 
practice, all such methods aim at prevention of further crime and the 
protection of society from criminal acts (213). 

The immediate outcome of a psychological attitude toward the treat- 
ment of offenders will be the elimination of all notions of retribution 
that still have a firm hold upon many forms of so-called corrective 
measures. Furthermore, the individualization of corrective measures 
according to the needs of the offender will keep pace with the process 
of individualization in business, industry, education, and in the field of 
management. In so far as the criminal is found to be intellectually defi- 
cient, the corrective, remedial, or protective social measures must be 
adapted to the degree of the defect. If the deficiency is so severe as to 
make adaptations to a simplified social environment impossible, the 
defective should be removed from social situations and prevented 
from the propagation of his kind. Certainly the threat of capital pun- 
ishment, torture, prolonged solitary confinement, hard labor, moral 
suasion, and educational efforts will not change the mental status and 
the irresponsibility of such defectives. The experiences of the Vineland 
Training School for Mental Defectives and other similar institutions 
in their attempts to educate defectives offer sufficient proof of these 
statements. Where the deficiency is less marked, some form of period- 
ical supervision or some means of providing sufficiently simple social 
contacts may be adequate. Where the crime is merely evidence of men- 
tal illness or some organic degeneration, the individual is entitled to 
just as careful and competent treatment as a patient suffering from 
any less dangerous malady. 

For the cases that do not fall within these categories, some form of 
punishment is generally advocated which shall serve as a deterrent from 
further crime on the part of the individual, as a means of educating him 
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for more adequate adjustments to life, as an example to deter others 
from similar acts, and as a temporary protection to society during the 
regenerative process. It will be recognized that modern punishment 
methods fall far short of accomplishing all these ends. The function of 
punishment which is by far the simplest, namely, to deter from further 
crime, has been and still is the object of active controversy. Does pun- 
ishment act as a deterrent, and if so, what forms of punishment will be 
most effective in this respect? These and many other problems of pun- 
ishment may be approached from the psychological point of view, al- 
though the psychological laboratory has relatively little ready-made 
data to offer. It has still less in the way of laboratory techniques that 
will be useful for the purpose. The tool of statistics, which the psy- 
chologist possesses in common with the social sciences, is at present the 
most useful instrument at his command. 


DETERRENT EFFECTS OF PUNISHMENT 


The important position occupied by the deterrent value of punish- 
ment in the modern conception of crime is indicated in the following 
definition (470, 540) : 


A crime is an act which is adjudged by lawful authority to be so deleterious 
to the public good as to require it not only to be prohibited, but to require the 
punishment of those who disobey the prohibition, to the end that, an example 
having been made, the prohibition will be obeyed. 


There is a certain psychological justification for punishment as a 
device for correcting and regulating behavior. In the training of both 
animals and children punishment for wrong-doing has its place as a 
companion to reward for correct action (Chapter 4). Out of all the 
psychological research upon the subject of reward and punishment 
there emerge three vital rules that must be obeyed to make punishment 
effective as a corrective device, but which, in the present-day methods 
of criminal procedure, are especially difficult to apply. They are (1) 
that the punishment should invariably follow the wrong action; (2) 
that the punishment should occur immediately or very soon after the 
wrong action; and (3) that the punishment should be so annoying or 
painful that it will be more desirable to follow the right than the wrong 
course of action. 

In practice all three rules are violated. The punishment not only does 
not follow invariably but the chances of escaping punishment altogether 
are too great. This condition is due both to the difficulty of detecting 
the offender and the difficulty of getting a conviction after detection. 
Modern inventions such as the automobile, the gun silencer, the electric 
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metal-burning torch, and high explosives not only render useful service 
to mankind but offer effective means for the commission of crime and 
lessen the chances of discovery. The technicalities of the law, originally 
created for the protection of the innocent, have become, in the hands 
of unscrupulous lawyers, the means by which the criminal may escape 
conviction. There seems to be a general understanding among criminals 
that a delay in the trial of their cases means an advantage to them. 

Where conviction is finally obtained, the punishment follows so 
tardily upon the crime that the deterrent effect is slight upon others 
than the criminal, and probably also upon him. Both these evils, un- 
certainty and delay, and some of their causes, are indicated in the 
following paragraph by Paine (482) which describes the diverse agen- 
cies responsible for detection, trial, conviction, and punishment of an 
offender. They have been recognized as factors contributing to increase 
in crime and steps have been taken especially to speed up the legal 
machinery in the handling of criminal cases. 


The Police Department may arrest a criminal, or it may fail to catch him. 
It may prepare and present the evidence properly, or it may fail to do so. If 
the Police Department does not catch the criminal, of course the matter ends. 
If the Police Department catches the criminal and properly presents the evidence 
before the Police Court, the Police Judge, or City Judge, binds him over to 
the Grand Jury. If the City Judge binds over to the Grand Jury, then the 
Grand Jury may indict or return a not true bill. If the Grand Jury fails to 
return an indictment, that usually ends the case, and two members of the 
Grand Jury can prevent an indictment. If the Grand Jury indicts, the Prosecut- 
ing Attorney usually reviews the evidence and the facts, and sometimes nolle 
prosses the indictment. If he recommends such procedure, that usually ends 
the case. If the case goes to trial in the Criminal Court, a jury of twelve 
men must first be selected, with the attendant delays, if it be a case of major 
importance. After our best citizens have either disqualified themselves, or 
been disqualified by reason of our antiquated jury system, the trial is had in 
the Criminal Court, and one man out of twelve on the jury can cause a mistrial 
bringing about the usual delay, scattering of witnesses, etc., all of which operates 
for the benefit of the criminal. Attorneys for the defense interpose all manner 
of objections in the effort to get the court in error. If the jury finds the de- 
fendant not guilty, that, of course, absolutely ends the case. If a mistrial is had, 
then on a second trial, it is even more difficult to obtain a conviction. If, how- 
ever, the defendant is found guilty, and, as is the case usually in this county, a 
minimum sentence is imposed, it goes to the Supreme Court for review. It there 
passes completely out of the hands of local officials and the State Attorney 
General presents the case before the Supreme Court, examines the record, and, 
if errors of procedure appear, the case will be returned for a new trial in the local 
criminal court with its attendant delays and disadvantages. If, however, the 
Supreme Court affirms the decision of the usual minimum penalty, the convicted 
person immediately starts about to get a pardon. His family and friends bring 
all pressure to bear upon the Governor and the Pardon Board, and if the criminal 
is pardoned, of course the whole procedure goes for naught. 


548 PRINCIPLES OF APPLIED PSYCHOLOGY 


The deterrent effect of punishment must rest primarily upon the 
anticipation of dissatisfaction, annoyance, discomfort, or pain as a con- 
sequence of the forbidden action. The failure clearly to understand the 
intended purpose of punishment, the confusion of its deterrent function 
with that of reéducation, or possibly the hope that a given punishment 
might accomplish both ends, has led to a curious state of affairs. It 
seems obvious, when the problem is analyzed from the psychological 
point of view, that a form of treatment whose anticipation will act as 
a deterrent will not be a form of treatment best adapted for the process 
of reéducation. Yet the general trend of punishment methods has been 
away from severity toward leniency, without at the same time raising 
their reéducational efficiency. Along with the indeterminate sentence, 
there has gone a tendency to expect the minimal sentence, which may 
be further reduced for good behavior and useful service. The prison 
methods, too, have, in many institutions, been radically changed. Work 
is done under: conditions that compare favorably with those outside 
prison walls. Recreations are frequently available in a form and a 
degree not enjoyed by free men. Facts such as these are dramatically 
presented in the following paragraph (470): 


In a recent number of the prison magazine at Sing Sing, I observed that 
during the baseball season just ended the local nine had played over one hun- 
dred games with outside visiting nines, viewed by the prison inmates from a 
concrete grandstand; that during the theatrical season there had been a theatrical 
performance nearly every Friday evening by various companies, many present- 
ing the best shows running in New York, to see which the unconvicted citizen 
has to pay five or six dollars a seat; and the movies while away the tedium of 
almost all of the other nights of the week. The hours of work are much shorter 
than those of the ordinary working man; and until very recently, if the fastid- 
ious palate of any prisoner were offended by the prison fare, he was allowed, 
if possessed of the price, to buy special food for himself and have it specially 
cooked and privately served. In the prison at Great Meadow the inmates go 
forth at a gentlemanly hour in the morning (compared with the ordinary farm- 
hand) to labor unguarded on the farm until an hour not too late unduly to 
fatigue them, when they return each to a large and commodious cell with a 
shower in it, where they refresh themselves for the evening meal and evening 
entertainment. A few have strolled off and never returned, but the management 
should not feel mortified over its failure to please—there are always, every- 
where, some hypercritical individuals who are never satisfied. 


The views thus far expressed are not intended as an argument against 
the newer and more humane prison methods. They are not intended, 
either, to prove that punishment should be used for its deterrent effect. 
But if punishment is to be used solely or primarily as a deterrent, then 
the tendencies toward greater leniency in dealing with prisoners in all 
respects are psychologically unsound. 
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EXPERIMENTAL STUDIES OF PUNISHMENT 


Just exactly what conditions would be most deterrent could be dis- 
covered by properly controlled surveys, although reliable data would 
be difficult to secure. Two points are clear; first, that it may not be 
entirely safe to state a priori just what the most effective treatment of 
the offenders would be; and second, that individual differences would 
appear here as in every case where human behavior is studied. A few 
years ago, an investigation was conducted among the occupants of. the 
death house of a large prison concerning preference for various kinds 
of punishment. There was a general condemnation of the death penalty 
as a punishment device, a result not unexpected under the circum- 
stances. Some, however, considered it preferable to twenty years or 
more of solitary confinement, as they thought the latter worse than 
death. 

An experiment performed by Hollingworth (266) is suggestive for 
its tentative results in a new field. It suggests the possibility of sub- 
mitting to experimental inquiry a variety of problems that are usually 
approached only through vague interpretation of ambiguous historical 
material or through biased judgment based on incidental and uncon- 
trolled individual opinion. The experiment obviously suffers from the 
fact that it calls for reaction to a hypothetical situation. The subject is 
asked to respond “as if” the dilemma were real. Such technique has 
been frequently employed in getting reactions to advertising, thus: “If 
you were in need of a fountain pen, which one of these advertisements 
would be the most convincing to you?” However, the task of the sub- 
ject in the experiment about to be described is admittedly far more 
difficult. 

The instructions given to each of fifty persons (twenty-five men and 
twenty-five women) who took part in the experiment were: 


Imagine yourself to be on the point of committing some act which is socially 
and legally regarded as a crime, but which you are determined to perform 
because of the intense personal satisfaction it will bring you. The only deter- 
rents are the chance of detection and conviction, the magnitude of punishment. 
and the social stigma incurred. 

Assume that the penalty in all the different states is a period of imprison- 
ment, which is, however, considerably different in amount in the different states, 
and that some states are more or less Jax in their prosecution of the given 
offense, while others are exceedingly stringent in their methods of detection and 
conviction. 

Suppose that the nature of the crime permits its commission in any one of 
these several states, with equal ease and facility as far as you are concerned. 

Which of these states would you choose first as the place in which you would 
commit the crime? If you could not select this state, for unavoidable reasons, 
which would be your next choice? Place the ten states in an order of merit 
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on this basis—placing first the one you would select first, second the one you 
would next choose, and so on, until the state in which you would be least 
likely to commit the crime is at the bottom of the list. 

Kansas—Imprisonment for life. Almost absolute certainty of escape. Only 
10 cases out of every 1,000 are detected and convicted. 

Idaho—Sixteen years’ imprisonment. Chances enormously in favor of escape. 
Only 30 cases out of every 1,000 detected and convicted. 

Montana—Eight years’ imprisonment. Chances of escape very high. Only 60 
cases out of every 1,000 are detected and convicted. 

Wyoming—Four years’ imprisonment. Abundant chances of escape. Only 120 
out of 1,000 cases are detected and convicted. 

Arizona—Two years’ imprisonment. Considerable chance of escape. Only 250 
out of every 1,000 cases are detected and convicted. 

Utah—One year’s imprisonment. Chances of escape and punishment are even. 
500 out of every 1,000 cases are detected and convicted. 

Colorado—Six months’ imprisonment. Fair possibilities of escape. 660 out of 
every 1,000 cases are detected and convicted. 

Oregon—Three months’ imprisonment. Slight possibility of escape. 850 out of 
every 1,000 cases are detected and convicted. 

Nevada—One month’s imprisonment. Bare possibility of escape. 900 out of 
every 1,000 cases are detected and convicted. 

Arkansas—Ten days’ imprisonment. Absolute certainty of punishment. Not a 
single case escapes detection and conviction. 


It will have been observed that in a general way the certainty of 
conviction increases as the magnitude of the penalty decreases. The 
reader should perform the experiment, making his own arrangement of 
the various alternatives and recording them, before reading further, in 
order to experience the feasibility of the task. 

Table 79 shows the way in which the various situations were evalu- 
ated. In the column on the left are given the various combinations of 
magnitude of penalty and certainty of conviction. Along the horizontal 
head line are indicated the various possible positions, ranging from 1 to 
10. To be placed under 10 would mean that the particular combination 
was felt to constitute the strongest deterrent in the series. The figures 
in the various columns indicate the percentage of all the observers who 
placed the given situation at the point indicated. Thus, in the case of 
the one-year penalty, 10 per cent placed it in first place, 8 per cent in 
second place, 10 per cent in third, 14 per cent in fourth, 24 per cent in 
fifth, 28 per cent in sixth, 2 per cent each in seventh, eighth, and ninth, 
and none in tenth. 

In general these fifty people are seen to be made up of two different 
groups. The small penalties, with high certainties, tend to be placed 
more often either very high or very low. The larger the penalty and 
smaller the certainty the more the situation tends to be shifted toward 
the middle of the range, until the medium penalties (one and two 
years) are reached. When this medium point is passed the lines divide 
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TABLE 79 


DETERRENT EFFECTS OF CERTAINTY’ AND MAGNITUDE OF PENALTY 
ne ee ee err eee 2M rien we) Setrtt eee EP 
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10 days 
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16 years 
30 certain... 1 18 2 ei 2 8 10 4 46 2 
Life 
10 certain...| 16 4 2 4 2 4 2 Hi 6 58 








again, and the larger numbers occur closer and closer to the extreme 
position. 

Now if the various situations were equally deterrent, we might have 
expected the same distribution of positions in all cases. If for all 
members of the group the larger penalties and the larger certainties 
were more deterrent we might have expected a single line, shifting from 
one extreme toward the center, then back again. If only penalty or only 
certainty were the crucial determinant, we might have expected one 
line of plurality choices, marching either one or the other way across 
the table. 

But none of these results occurs. Instead, there is one group of peo- 
ple for whom the penalty is the determining factor and another for 
whom the certainty is the chief deterrent. For both groups the average 
penalties and average certainties have only average deterrent strength. 
One group is inclined to take the large chances of escape, risking the 
large penalty. The other group shows no inclination to gamble, pre- 
ferring to accept the high probability of a small penalty. What individ- 
uals comprise these two groups the table does not show. The reader 
who may suggest that the men make up one group and the women the 
other is, however, in the wrong. The men and women react in the same 
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way, and both show the division into two rather distinct groups with 
small numbers of individuals occupying the gaps between. 

If each time a situation is placed in 10th, 9th, 8th, or 7th, etc., 
position it be credited with 10, 9, 8, or 7, etc., points respectively, and 
the total points computed for each situation, the values shown in Table 
80 result. The larger the score the greater will be the deterrent effect 
on the total group of observers. 

These results show that the extremes, either of penalty or of cer- 
tainty, are judged to have the stronger deterrent effect on the group as 
a whole, the average degrees of each being relatively weak. Penalties 
of eight years or more, even with high probabilities of escape, are defi- 
nitely judged more deterrent than penalties of three months or less, 
with almost absolute certainty of conviction. 


TABLE 80 


ORDER OF DETERRENT VALUE OF PUNISHMENTS 
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A somewhat similar experiment (151) offering five choices to 200 
men and women brought results resembling those just quoted. The 
alternatives to be arranged in order of preference were: 


Judge A who always gives one year in jail, but only 20 per cent are convicted. 
Judge B who always gives six months in jail, but 40 per cent are convicted. 
Judge C who always gives three months in jail, but 60 per cent are convicted. 
Judge D who always gives one month in jail, but 80 per cent are convicted. 
Judge E who always gives ten days in jail, but 100 per cent are convicted. 


Table 81, giving the results for the 200 persons, is to be interpreted 
in the same way as Table 79, except that the least certainty is at the 
top of the table instead of at the bottom. Judge A, who offers the 
greatest chance of escape, is the favorite, although there is a fairly 
large number who prefer the lightest sentence with certainty of receiv- 
ing it. Such differences as appear in the two experiments are, doubtless, 
due to the more restricted range and greater leniency of the punishment 
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and to real variations among individuals in the willingness to take a 
chance or gamble, and show up equally in other life situations. 

In connection with the second experiment, it was intended to make 
a survey of prisoners’ opinions, but the conditions were found to be 
such that the data obtained from them would probably be worthless. 
The numerous difficulties, complications, objections, and sources of 
error that beset such inquiries in legal and criminal psychology are ob- 
vious. These need not be rehearsed here, although the inquiring student 
may well consider them inasmuch as each raises to consciousness a 
further problem that might itself be investigated by some such proce- 
dure as that followed here. In this field, as in many others, the mere 
raising of problems to consciousness and their preliminary attack by 
methods however inadequate may constitute a significant contribution. 


TABLE 81 


CHOICE OF PUNISHMENT * 
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* From J. S. Durham, Certainty versus Severity of Punishment, Unpublished Master’s Thesis, 
Columbia University, New York, 1925. 

Opinions expressed by a number of heads of penal institutions were 
unanimous that a greater deterrent effect upon most offenders would be 
secured by increased certainty than by increased severity of punish- 
ment. The following by a chairman of a State Penal Code Commission 
will serve as a sample of them: 


I believe the greatest deterrent to crime is a quick trial and positive punish- 
ment, no matter what the amount of punishment would be. It is the one fact 
that criminals seem to know, that they can be arrested, enter bail, and have 
the date of their reckoning deferred indefinitely, which encourages them to 
continue in their evil ways. The certainty that one would be tried and punished 
immediately, no matter whether he entered bail or not, in my judgment, would 
help the cause of justice immensely. 


Actual surveys of the effects of specific kinds of punishment are rela- 
tively infrequent. They are necessarily difficult to make, because of 
the large numbers of uncontrolled variables that enter into the final 
result of punishment. The studies that have been reported give slight 
support to the belief in the efficacy: of punishment. Flogging affords a 
striking case to investigate because the primary reason, if not the sole 
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reason, for its use resides in its supposed deterrent value. A statistical 
survey of the relationship between the number of floggings for robbery 
with violence and the volume of robbery with violence in England over 
a period of seventy-three years has been made by Lewis-Faning (376). 
He found no relation at all between the number of floggings in a given 
year and the amount of crime in the same, the preceding, or the follow- 
ing year. He concluded that flogging in no way acts as a deterrent, but 
strangely suspects that the practice is retained for its retributive effect. 


REEDUCATION OF (LHE, CRIMINAL 


Two facts about the treatment of offenders remain for consideration, 
namely, their reconstruction and the social defense against them. Deci- 
sion must be made in every case as to whether reéducation is feasible. 
If it is, then the individual will need to be segregated only during the 
reconstruction process. If, however, it is not feasible, provision must 
be made for permanent segregation and the prevention of procreation. 
In the case of feeble-minded persons, who are at the same time vicious, 
and in the case of certain kinds of degenerates, permanent segregation 
seems to be the only proper course of treatment. The conception of 
treatment as a form of punishment should be eliminated, and methods 
of treatment should be chosen on the basis of such facts as security, 
economy, and comfort. The failure to make an adequate diagnosis of 
criminal cases to determine which are and which are not reclaimable 
has led to the failure of notable attempts to apply modern methods in 
criminology. 

The problem of education is an extremely difficult one, even where 
it is feasible. In most instances the persons are adults and, therefore, 
have passed the period when intellectual, social, and moral habits are 
most easily inculcated. The difficulty is further increased because it is 
necessary not only to establish correct habits and correct attitudes 
toward social situations, but distorted ideas must be eradicated, anti- 
social attitudes must be corrected, and disrespect for law must be 
changed into respect for it. The greatest insight into human nature, 
skill in dealing with it, and an unlimited amount of patience would 
seem to be necessary for those whose duty is to educate the criminal. 
All these matters must be cared for while providing the individual with 
a means of earning an honest livelihood. Such facilities can scarcely be 
hoped for in an institution where the concept of punishment plays a . 
dominant réle. The prison system, where the more radical reforms have 
not touched it, represses the very natural tendencies that are ordinarily 
played upon in the educational process. Of first importance among 
these, perhaps, is the tendency toward social intercourse, which is re- 
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duced to the minimum in prison life. Such associations as do occur are 
among those who are likely to exert an evil rather than a beneficial 
influence. Added to this is the fact that most associations among the 
inmates of prisons must be carried on surreptitiously and at the risk of 
severe punishment. This tends to exaggerate the disrespect for author- 
ity and to foster a criminal cunning in outwitting it. 

A psychologically sound system for the treatment of offenders may 
be suggested as a result of the preceding discussion. It would rest upon 
the conception of the individual as the unit to be dealt with. Each case 
should be analyzed and classified on the basis of a study of immediate 
ancestry and personal history, including environment, education, char- 
acter of associates, the nature of the offense, and motives leading to it. 
A twofold classification should be made into (1) those who cannot be 
reclaimed because of insanity, feeble-mindedness, or too long a career 
of crime; and (2) those who can be reclaimed because of their youth, 
their intelligence, and the nature of their offense. Insane hospitals, in- 
stitutions for the feeble-minded, and penitentiaries should: be provided 
for those of the first group; industrial colonies and reform schools 
should be provided for those of the second group, with the adoption of 
the indeterminate sentence, parole, or suspended sentence. For all cases 
there should be the maximal degree of certainty of detection that is 
possible to attain, together with the decision without delay concerning 
the treatment to be administered. A rigidity of discipline should be 
guaranteed that will be compatible with the progress of reform and, 
while free from the atmosphere of punishment, still carry with it a 
deterrent value that cannot fail to be appreciated. Such a comprehen- 
sive plan is impossible today because of the obstacles to an adequate 
analysis of the individual and because of the inadequacy of the ma- 
chinery of the law and of the penal institutions. But the adoption of 
the point of view that a criminal is a psychological problem to be 
studied, and the recognition of how far the current systems of pun- 
ishment fall short of such a point of view, are the first steps necessary 
to the gradual evolution of the penal system toward the ideal both 
for society and for the individual. 


PAROL RAN DS Lae PREDICTION OF TDS RESULTS 


Great uncertainty exists in regard to the effects of the many and 
various methods that have been proposed and tried out for the rehabili- 
tation of criminals. Not only are the variables usually numerous and 
beyond control, but measures of the success of treatment are lacking 
in most instances. Hope, desire, and prestige are usually more powerful 
determiners of the status of any program than is measurable objective 
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evidence. A notable exception is to be found in the device of parole. 
The set-up of the parole program, at least the best instances of it, with 
its careful study of the cases before parole and the close follow-up after 
release, makes possible the measurement of its success and failure and 
even of degree of success and failure. Advantage has been taken of the 
opportunities for measurement, particularly by the sociologists. There 
are many psychological problems, also, to be met in the analysis of the 
conditions that make for successful or unsuccessful parole, and these 
have scarcely been touched. 

The research of Laune (366) on the forecasting of behavior on parole 
furnishes an excellent introduction to the problem of parole and to the 
technique for measuring the factors that make for successful parole. 
This is a study of prediction of the outcome of parole by a combination 
of the case-study and the actuarial methods described in Chapter 28. 
Prediction in this instance calls for a criterion of success or failure of 
parole, and a series of items to be checked against the criterion. For 
the purpose of this study, successful parole means final discharge from 
parole, the maximal sentence having expired before the issuance of 
any warrant charging violation, or death before the issuance of such a 
warrant. Failure means being declared a violator, with the issuance of 
a warrant for arrest, or being killed in the act of committing a crime. 

Fifty-four behavior factors were derived mainly from the study of 
case histories. These were classifiable into five large groups as follows: 
(1) psychological and physical factors, such as intelligence, pleasing 
personality, lack of conceit; (2) factors connected with industry, such 
as working ability and work record; (3) factors connected with “high 
life,” such as sex craving, and desire for clothes; (4) factors connected 
with family, such as being happily married and with good environ- 
ment; (5) factors connected with criminal record, such as recidivism 
and gangster status. The original fifty-four factors were analyzed first 
into 1,701 items, which by factor-analysis technique were reduced to 
161. These were arranged in the form of a questionnaire calling for a 
“yes” or “no” response (366, Appendix G). This questionnaire has at 
present reached the stage where it is being validated by check against 
a, criterion group. It should be noted that the parole program makes it 
possible to check the predictions that are made before parole, rather 
tnan to work backward from questionnaire records obtained after suc- 
cessful or unsuccessful parole. With the exercise of ingenuity it should 
be possible to adapt this parole measuring technique to the evaluation 
of other methods of treating the criminal. 


ay 


The Prevention of Disease 


The affiliation of psychology and medicine has always been espe- 
cially close. Many of the older and best known psychologists had pre- 
viously been physiologists and some of them had been physicians. 
Much psychological work, too, has been done by medical investigators. 
Evidence of this relationship in the early days of psychology as a 
science is to be found in Lotze’s Medicinische Psychologie and Tuke’s 
Dictionary of Psychological Medicine. More recently, many of the 
books on abnormal psychology have been written by medical men, such 
as Janet, Coriat, Sidis, and Freud. On the other hand, numerous psy- 
chological methods have been taken over by medicine, and books on 
physiological problems, especially physiological psychology, have been 
written by psychologists. In France there has been a common interest 
on the part of physicians and psychologists in abnormal mental phe- 
nomena. 

In the course of the specialization of training made inevitable by the 
expansion of the fields of psychology and medicine, there has developed 
a series of special disciplines called psychopathology, medico-psychol- 
ogy, psychiatry, psychotherapy, orthopsychiatry, psychosomatic medi- 
cine, and clinical psychology, which occupy the territory lying between 
psychology and medicine. Even the newest of these specialties have 
grown to the point where they have their own scientific journals, 
There is, for instance, the Journal of Orthopsychiatry, and Psychoso- 
matic Medicine, the latter accompanied also by the Psychosomatic 
Medicine Monographs. Men and women are being trained for work in 
these intermediate fields and are being appointed to research and clini- 
cal positions in connection with many of the leading hospitals. All these 
facts indicate that psychology and medicine are, in part at least, joint 
tenants of a common ground of content and method. 

The failure of psychology and medicine to establish far closer reli 
tionships has been the subject of critical comment particularly durirg 
the last two decades. The responsibility for the lack of a joint attack 
upon many problems that would obviously profit thereby has been ‘aid 
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at times upon medicine and at times upon psychology (451), and 
numerous remedies have been proposed. These remedies vary all the 
way from the introduction of courses in psychology into the medical- 
school curriculum to the organization of a new discipline (503) and 
the setting up of a new institution for public service. Harrington (242) 
envisages such a school to serve the following purposes: first, to teach 
the art of normal living or self-guidance in meeting the personal and 
social problems inevitable in an imperfect world; second, to promote 
mutual understanding and codperative effort between psychologists, 
physicians, educators, sociologists, and others who are professionally 
interested in the cause of mental health; and third, to serve the needs 
of the medical profession by providing a more adequate and less costly 
form of mental therapy than the practicing physician is able to obtain 
for his patients at the present time. 


RELATIONSHIP BETWEEN PSYCHOLOGICAL AND 
PHMSLOLOGCLCAL REA CELEONS 


The search for causes of disease and for preventive measures against 
it is certain sooner or later to focus attention upon the old philosophi- 
cal problems of the relationship between the mind and the body. Al- 
though this puzzling problem will, doubtless, forever defy solution, it is 
necessary to seek that working hypothesis which will be least likely to 
impede progress in the understanding of disease. 

The common-sense theory, so-called because it seems to the layman 
to fit the facts best, is technically known as “interaction.”’ According to 
this conception, the mind and the body are separate entities, each being 
subject to the influence of the other. It is a matter of almost universal 
experience that a severe fright or a fit of anger will upset the digestion, 
and it is equally well known that a heavy meal eaten late at night will 
cause bad dreams or wakefulness. Instances of this sort could be fur- 
nished in great number to show “that mental states affect the body and 
that bodily changes affect the mind.” This conception of interaction 
has provided an excellent foundation for a great variety of theories of 
mental healing that range from the plausible to the absurd. 

There are certain serious objections to the interaction theory from 
the scientific point of view. An alternative concept that is more com- 
monly adopted in scientific work, but that leaves many things unex- 
plained, is known as “psychophysical parallelism.” It assumes that 
whenever a certain mental event occurs, a certain physiological reac- 
tion takes place, and vice versa, although neither one is the antecedent 
or cause of the other. The classical philosophical theories that go by 
the names of “interaction” and “psychophysical parallelism,” as well 
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as others that are not so-well known, are discussed at length in Body 
and Mind by William McDougall (405), who was the most eminent of 
modern scientists to champion the fifst of these. Recent interpretations 
of particular interest to psychologists have been propounded by Hol- 
lingworth (277), Boring (54), and Woodworth (709, 22-23). 

As a working hypothesis for psychotherapeutic methods, another 
point of view may be conveniently taken that will seem as plausible to 
the layman as. the interaction theory, and more so than parallelism. 
According to this view, a stimulus will cause the organism to respond 
and this response may be thought of as comprising both mental and 
physical reactions. There need be no question whether what occurred in 
the mind affected the body or whether what occurred in the body 
affected the mind. Sometimes there is very little in the reaction that 
can be called mental and sometimes there is much. The perception of a 
lemon (mental response) after one has experienced the taste of lemons 
will cause a violent reaction of the salivary glands (physiological reac- 
tion). The cause of the salivary reaction is not the perception, but the 
cause of the perceptual reaction as well as of the salivary reaction is 
the physical object, the lemon. 

It is interesting to observe that the reaction just described, and 
recognizable by any student of psychology as a conditioned response, 
is considered by the physiologist to be a physiological phenomenon 
(488) and by the psychologist to be a psychological phenomenon 
(258). Interest may be concentrated upon either the mental or the 
physiological aspect of the total response and within limitations the 
one may be taken as the symptom of the other. But when it comes to 
prevention, diagnosis, or treatment of disease, it is no longer adequate 
to rely upon either the mental or the physical reaction as the symptom, 
but it is necessary to seek the real causes underlying both sorts of 
symptoms. A micro-organism may cause both the changes in the pupil- 
lary reactions and the feelings of grandeur peculiar to general paralysis. 
The treatment that will reduce the physical symptoms will also reduce 
the mental symptoms, but only because it attacks the common cause 
of the two. One may take as a basis for psychotherapeutics, therefore, 
the view that the behavior of the organism as a whole or of any of its 
parts can be influenced by stimulation of the special senses, as well as 
by the administration of medicines (149) (338). 


THE PREVENTION OF DISEASE 


There is a growing tendency in medicine, as in the law, to direct 
attention to preventive measures, to stimulate effort to “keep well” 
rather than to “get well.” Just as in the law, this represents the cul- 
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mination of a long history, in which interest was first directed at treat- 
ment, and mainly treatment of symptoms. With the growth of scientific 
method, diagnosis began to take its place in medicine, and specialists 
in diagnosis flourished along with the specialists in treatment. The 
science of prevention had to wait necessarily for the growth of knowl- 
edge of causes, so that preventive measures could be intelligently 
applied. But the knowledge of causes is not alone sufficient to guarantee 
the success of preventive medicine. The preventive measures must be 
adopted by the individual and in most cases must be adopted volun- 
tarily. The resistance that the proposal of methods of prevention meets, 
even among intelligent people, opens an interesting series of problems 
which psychology can help to solve. 

There are two ways in which psychology may be applied to the 
problems of the prevention of disease: first, in overcoming the resist- 
ances to preventive measures in general; and second, in preventing 
those diseases which are peculiarly mental in character. 


OVERCOMING RESISTANCE TO PREVENTIVE 
MEASURES 


Preventive medicine for the individual, as conceived at present, would 
involve the institution of periodical medical examinations and the 
prescription, on the basis of these examinations, of such habits of liv- 
ing as will keep the human machine functioning normally. It recog- 
nizes the fact that most, if not all, diseases, especially the more 
insidious diseases, can be effectually dealt with if discovered at a suffi- 
ciently early stage of their development. The function of preventive 
medicine, then, is to see that the individual takes these necessary 
steps to insure health. 

Theoretically, there would seem to be no serious problem here. In 
every comprehensive list of native tendencies will be found one or a 
group called “self-preservation” or “self-protection.” They manifest 
themselves in such mechanical reactions as putting out the hands 
when falling, and in more complicated ones leading to the relief of 
pain and discomfort. It is, however, a characteristic of such reactions 
that they are not far-seeing, but are rather reactions toward im- 
mediate relief. The case of the individual who goes to the dentist for 
the relief of the pain of a toothache will serve as an example. If, on 
the way, his attention is so diverted that the pain disappears, he may, 
if he is an average human being, return home because he is no longer 
in need of the services of the dentist. The protective reaction has ceased 
with the disappearance of the pain. Every medical practitioner is 
familiar with cases of a similar sort. If, as a preliminary to the treat- 
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ment of a serious and painful disease, something is done to relieve the 
pain, the patient may not return, even though the serious condition 
underlying the pain may have been fully explained to him. The im- 
mediate need for assistance has passed. In a state of nature such as 
that in which native tendencies probably developed, such reactions 
would be adequate for the preservation of the species. Now, however, 
preventive medicine implies a more far-seeing reaction for the welfare 
of the individual. 

It is not difficult to discover that the lack of an immediate emergency 
is the cause of lack of interest. Experimental health centers supported 
largely by private funds and calling for only a slight fee from the in- 
dividual have frequently failed, because the individual who is in good 
health sees no reason why he should pay even a small amount of money 
for the protection of himself or his family against the probability of 
sickness. The remoteness of the emergency offers the chief sources of 
resistance against all life, health, and accident insurance propositions. 
A useful aid in selling these commodities is frequently found by giving 
them an immediate force in the form of their value as an investment or 
of their borrowing privileges. 

A much more serious resistance, but of the same nature, is en- 
countered in the sale of burial plots and in the service of trust com- 
panies which make wills and provide for the care of estates. Nothing 
is more inevitable than death and nothing is so uncertain as the tenure 
of life, and yet provisions against the emergency are notoriously neg- 
lected. 


The atrocities of life become “like a tale of little meaning though the words 
are strong”; we doubt if anything like ws ever really was within the tiger’s jaws, 
and conclude that the horrors we hear of are but a sort of painted tapestry for 
the chambers in which we lie so comfortably at peace with ourselves and with 
the world. 


Almost incredible illustrations of the failure to take precautions 
against supposedly remote danger may be found in the emergency of 
war. It is reported that a few days of respite from bombings makes the 
enforcement of safety precautions so difficult that heavy penalties have 
to be applied for their violation. The recurrence of danger recently so 
keenly appreciated seems too remote to warrant the discomfort and in- 
convenience that self-protection entails. 

This indifference to seemingly remote eventualities is curiously com- 
plicated by another tendency which might seem to offset it, but which 
actually reinforces it, namely, the fear associated with the idea of 
accident, injury, disease, and death. Fear induces a kind of negative 
attitude in which the person refuses to consider possibilities of harm. It 
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is almost impossible to force the attention of a healthy person upon 
such topics for more than a moment. Generally speaking, this oblivis- 
cence of the disagreeable in one’s past and a profound optimism for his 
future are desirable characteristics, although they do work to his dis- 
advantage in special cases. Just as the resistance to making a will or 
buying a burial plot is compounded of an indifference to what is re- 
mote and a negative attitude toward the unpleasant, so the resistance 
to health-protecting measures has in it something of the refusal to 
contemplate unpleasant events as well as indifference to them. It is 
not at all uncommon to find persons who will refuse to undergo a 
medical examination for fear it will disclose some disability, and who 
will say that, if anything is amiss, they prefer not to know about it. 
Less common, but not rare, are the cases where persons will actually 
and wilfully withhold information necessary for the adequate diagnosis 
in the course of an examination which they have requested and for 
which they are paying a fee. It may be amazing to the uninitiated, but 
it is well known to practicing physicians that one can derive comfort 
from a diagnosis made false by his own deliberate deception. The 
skilful physician learns to detect such peculiar behavior and by inspir- 
ing confidence in his patient, to overcome it. The portion of an adver- 
tisement reproduced in Figure 111 strikes directly at these curious 
tendencies. 


, PREVENTION THROUGH EDUCATION 


How may this indifference and fear be overcome? The same methods 
of education and promotion must be employed as are found effective 
for other purposes. The problem is largely a matter of salesmanship, 
in which disease-prevention is the commodity for sale. As it is a propo- 
sition of mass selling, advertising methods may be resorted to with 
advantage. The splendid publicity programs of the great insurance com- 
panies, of the Public Health Service, of the Commission for the Con- 
trol of Cancer, and of many other institutions of a similar character 
employ the newspaper, the magazine, the radio, and the motion picture 
for broadcasting information to the public (Figure 112). Their success 
in arousing interest in disease prevention affords a good example of 
what may be done by applying modern selling methods to the dis- 
semination of an idea. The following paragraphs, taken from one of a 
series of health advertisements, show how parental affection may be 
appealed to in the promotion of preventive measures. 


The business of being a parent is difficult at best. There are days when 
everything seems to go wrong—days when the children are so exasperating that 
you forget what they really mean to you. 


FIGURE 111 
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a 2 i is the sort of person who 

would cheat at solitaire.”” 
How often have you heard this 
expression and chuckled over it? 
The idea of cheating one’s self is 
so ridiculous. 

Yet in the far greater game of 
life, which, for the most part, you 
are forced to play alone, you 

“may be constantly cheating your- 
self, i 

Every time you neglect to 
keep yourself in the best of 
physical condition—every time 
you ignore the common-sense 
Tules of health—by that much do 
you decrease your chance to win 
the stakes of success and hap- 
piness. And if you continue to 
violate the rules you are apt to find yous 
self a hopeless loser long before the game is 
over. 


In so far as your health is concerned, the 
Life Extension Institute can help you play 
the game of life. By ‘thorough periodic 
physical examinations it can help .you 
avoid disease. By acquainting you with the 
simple laws of right living, it can help 
improve your health and prolong your life. 

The Life Extension Institute. was the 
proneerim encouragmg health examinations. 
It was founded in 1913 by Harold A. Ley 
and Professor Irving Fisher, of Yale. 
Former President William H. Taft, Major 


General William C. Gorgas, Robert W.' 


de Forest, Alexander Graham Bell, Charles 
H. Sabin and many nationally known 
physicians, scientists, educators and public 
health workers were enlisted in the cause, 
Ex-President Taft served as Chairman of 
the Board of Directors of the Institute 
from the time of its organization until his 
appointment as Chief Justice of the 
United States Supreme Court. 

In nearly one-half million people ex- 
amined during the past thirteen years, 
close to two million defects were found 
that could chorten life and lower vitality. 
_More than 60% of these defects were pre- 
ventable or curable, Because of this broad 





The 16 Rules 
of Health 


Check those you do not follow and send 
below for interesting booklets oa health. 
- Ventilate every room you occupy 
2. Wear light, loose and porous clothes 
3. Seek out-of-doors occupations and recre- 
ation 
4. Sleep out-of-doors if you can 
5. Avoid overeating and overweight 
. Avoid excess of high protein foods, such 
“ax meat, flesh foods, cegs: also excess of 
walt and highly seasoned foods 
|. Eat some hard, some bulky, some raw 
foods daily 
Eat slowly and taste your. food 
. Use mulficient water internally and’ ex- 
ternally 
. Secure thorough intestinal elimination 
daily 
Stand, sit, and walk erect 
Do not allow poisons and infections to 
enter the body 
Keep the teeth, gums, and tongue clean 
Work, play, rest, and sleep in moderation 
Breathe deeply; take deep-breathing ex- 
excises several times @ dey 
Keep serene and whole-hearted 
Most important of all is the practice of 


dotting yoursell thoroughly examined at 
regular intervals, 





B experience, the Institute has 

© developed highly efficient meth- 
ods of detecting and interpreting 
important impairments which 
most people do not know they 
possess. 

The services of the Institute 
include a thorough examination. 
of the whole body; periodic urine 
analyses; extensive reports, sug- 
gestions as to any needed medical 

| treatment; instructions in all 

| phases of correct ‘hygiene, in- 
cluding diet, exercise, work, rest, 
play and the proper care of the. 
mind and body. 

The, Institute has reason to 
believe -that fifteen to twenty 
~years can be added to the average 

life and a vast amount of sickness and 
suffering prevented, by following out the 
«system which it. advocates. No medical 
treatment is given by the Institute. All 
examinations are’ absolutely confidential. 


The Institute has about gooo exam- 
iners in the leading towns -and cities 
of the United States and Canada, all 
physicians of unquestioned. standing in 
their profession. Those who find it incon= 
venient fo come to the New York, Boston. 
~or Chicago offices can be examined in their 
own locality. The Institute's standard 
-forms are used wherever examinations are 
given. 

Why risk going through life just half 
living and half succeeding, robbed of the 
personal magnetism and physical vigor 
chat can:be yours as long as you safeguard 
your health? Why not play fairly and, 
squarely with yourself? A thorough phys: 
ical examination is the first step. 

Write, telephone or visit the Institute 
for further information about its health 
services and instructions on healthful 
living, and ask for a copy of "How to Live 
Long”, and the “Keep Well’ booklets 
illustrated. The coupon below is for, your 
convenience in: securing further informa- 
tion without cost or obligacion, 











LIFE EXTENSION INSTITUTE, 
25 West agrd Street, New York, 


Please send me, free of charge, the booklet “How to Live Long”, and 
the “Keep Well” booklets pictured above; also complete information 


about the services of Life Extension Institute. 








FIGURE 112 


SELLING THE PREVENTION OF HEART DISEASE 


A fluoroscope gives the doctor a quick pic 
ture of the action and outline of the heart 
In the photograph the white dots indicale 
the usual posilion and size of the heart 








ye newspaper constantly records sudden deaths from heart Today physicians know re about diseases rt and are 
attac Frequently the victims are in the prime of life, r equiy t gnose tre t t b 
enjoying happy, successful careers—yet they die too soon, Why? When ‘ r y € t X-r 

le r € € es 
In thousands of cases the victim was unaware that he had heart ae i be ; x 1 ( ‘ a 
trouble. Or he may have failed to heed warnings which would 
have been plain to a doctor. In still other instances, he ignored ‘ ls Se t 6 ~ : esti 
his doctor’s orders to slow down on work and exercise We \ earts 1 1s ; AS 

ey know what their he ¢ é 





The person who knows he has heart trouble is likely to live longer 

















than the one who doesn’t suspect it. It is the man who does not dc to help ke r hea ‘ nN 
know or mistakes the symptoms who is in real danger % vou a free copy of Metropolitan’s new booklet 
. . \ Protec Yc He or this 

Several common symptoms may indicate heart disease but only { ° a a . . 

a physician can decide whether or not they are serious, “Indiges- 4 . . 

tion'’ may be a cloak for an impaired heart. Shortness of breath, METROPOLITAN LIFE TN ANCE CO,, De 8X 

pounding or fluttering of the heart may be due to nervousness or [ft] mM A New 7 

overwork; or they may be caused by trouble in the heart itself year = See on = . 
Irregularities of the heart's beat, pain near the heart, or pains in ee 

the arms and armpits may indicate that something wrong with 7 

the heart, or they may be of little importance, Any of these symp aH! 

toma calls for an early and thorough examination by a physician, wage LSE ihre 
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But at night, when you steal quietly in for a last good-night look, how like 
blossoms they seem—exquisite promises of the future. You dream of the things 
you hope to do for them—of the advantages you wish to give them—of the 
gifts you would like to lavish upon them. But has it occurred to you that there 
is something else that perhaps you should be doing for them right now? 

Today—before it is too late—use the great gifts of modern medical science 
to protect your children from disease and to help them become strong and 
healthy men and women—physically, mentally, and morally. Many deadly dis- 
eases can be prevented by vaccination or inoculation. Do not risk the blighting 
of a single blossom. 


The aim should be, so far as possible, to engender immediate and 
positive rather than negative and remote interests, such as increas- 
ing earning power, athletic build, or healthful appearance, rather than 
picturing what may happen at the age of sixty years. There is evidence 
of success from such educational methods not only in the statistics of 
insurance companies but in the increasing degree to which preventive 
measures are being adopted in the care of the teeth and eyes. Periodic 
examination of these has come to be the rule among intelligent people. 
Advertising has had much to do with this. Periodic examinations of 
the body as a whole, however, are not so common among the well-to-do 
classes to whom most of the health advertising has been directed thus 
far, both by virtue of its general tone and the mediums in which it 
appears. 

When purely educational measures are not effective, force may be 
used to advantage. The fact that it is ever necessary to enforce regu- 
lations concerning the use of common drinking cups, common towels, 
and concerning quarantine against communicable diseases, shows the 
indifference of the public to the danger of contracting disease and the 
need for drastic rules with penalties for their violation until the more 
subtle forms of education shall have accomplished their purpose. 

There is one criticism sometimes offered against preventive medicine 
that deserves notice because of its psychological implications. It refers 
to the danger that attends the concentration of attention upon one’s 
health. Even in the most sophisticated persons, an examination creates 
some perturbation, and in highly suggestible persons it may initiate an 
introspective attitude and entail a long chain of imaginary complaints. 
It has been said that medical students, in the course of their training, 
suffer in imagination all the diseases whose symptoms they study. Ill 
effects of this nature resulting from periodic health examinations will 
be relatively few and are scarcely to be weighed against the greater 
benefits that will accrue from a widespread adoption of the practice. 

In the broader health movements, such as the eugenics movement 
for the prevention of inheritable diseases, as well as in the projects of 
the Public Health Service for the elimination of certain diseases from 
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large geographical areas, the psychological principles underlying edu- 
cation will play an important part. No measures of this nature can be 
successful without the acceptance of the idea and its support by indi- 
viduals. The annihilation of yellow fever required not only the drain- 
age of large areas infested with the mosquito, but the education of the 
people to protect themselves adequately against attack from those in- 
sects that survived. All the devices of education supplementing those 
of the laboratory will be necessary to eradicate syphilis, tuberculosis, 
and the common cold. 


THE PREVENTION OF MENTAL DISTURBANCES 


The function of psychology in the prevention of disease thus far dis- 
cussed has been as an accessory to other agencies. Attention has been 
directed to the problem of gaining acceptance for a new idea, rather 
than to the discovery of the actual causes of diseases or of the pre- 
ventive measures to be introduced. It was shown that the acceptance of 
this new idea involves the breaking down of resistance offered by in- 
difference and fear, and the creation of new attitudes of foresight and 
provision for the future. A different and more vital application of psy- 
chology and its methods is possible in the prevention of mental disabil- 
ities through discovering their causes, through eliminating them, or 
through making them innocuous. Consideration will be confined to the 
prevention of the so-called functional disorders. Those with a definite 
origin in organic deterioration and in other physical conditions are 
equally important but are outside the province of the present work. 

Amidst the great variety of theories concerning the causes of mental 
disorder, there stands out clearly as a common element the concept of 
the maladjustment of the individual to the conditions of his life (692). 
It is inherent in the theory of Freud, of Jung, of Adler, and of Janet, 
and in the more strictly psychological interpretations. The theories dif- 
fer mainly in the supposed causes of the maladjustment and the pre- 
ventive and corrective measures that are recommended. 


HEREDITY AS A CAUSE OF MALADJUSTMENT 


Heredity occupies a prominent place as a causal factor. The indi- 
vidual is born with certain inadequacies that definitely handicap him 
in the struggle for existence. The defects of intellect are best known 
and have contributed largely to the popularity of the hereditary con- 
cept, since it is easy to pass by analogy from this defect to the assump- 
tion of other forms of deficiency. The “low psychological tension” of 
Janet (315), with its hereditary predisposition, will serve as another 
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illustration of a natural characteristic that would tend toward malad- 
justment. 

It is not necessary to assume that persons are born with insanities, 
neuroses, or psychoses, but that their natural inadequacies become ex- 
aggerated and develop into them. On the other hand, they may remain 
mere deficiencies, if proper protective measures are adopted. As 
Miinsterberg (445, 77) said many years ago: 


Every one knows persons whose pessimistic temperament makes them inclined 
to an over-frequent depression, or others whose silly disposition brings out 
constantly those emotional tendencies which the maniac shows in an exaggerated 
degree. The stupid mind shows those lacks of association and connection which 
reach their maximum degree in the mind of the idiot. We know from daily life 
the timid, undecided man who cannot come to a will impulse; the hasty man 
who rushes toward decisions; the inattentive man who can never focus his con- 
sciousness; and the over-attentive man who can never dismiss any subject; the 
indifferent man on whom nothing produces evident impression and feeling; the 
over-sensitive man who reacts on slight impressions with exaggerated emotion; 
and yet every one of such and a thousand similar variations, needs only the 
projection on a larger scale to demonstrate a mental life which is self-destructive. 
The silly girl and the stupid boy, the man who has the blues and the reckless 
creature, are certainly worse equipped for the struggles of existence than those 
who are intellectually and emotionally and volitionally well-balanced. 


Here are displayed in miniature all the mental diseases. They are still 
within the realm of normality but circumstances that are too compli- 
cated, too rapidly changing, or too difficult may distort them into 
disease. 


ENVIRONMENTAL FACTORS IN MALADJUSTMENT 


The part played by the environment, both physical and social, as a 
causal factor in mental disease is evident in the hereditary interpreta- 
tion. But it is frequently made to serve a more dominant rdéle. Thus 
Patrick (487, 16), in advocating the need for a gospel of relaxation, 
said, 

It is very probable that our modern strenuous life is bringing too heavy a 
strain upon the brain, particularly those parts of the brain immediately con- 
nected with the mental powers which condition that peculiar kind of progress 
which the world is now making. The tendency of the times is toward a very 
swift industrial, commercial, professional and intellectual activity. It is an age 
of great effort and endeavor, of stress and tension, of labor and strain, of 
scientific and inventive ability; an age of great efficiency and striving for eff- 
ciency; an age of variegation; a centrifugal age. It is not an age of peace and 
calm, of poise, of relaxation, of repose, of measure, of harmony, of conservation. 


The results of life under such conditions are likely to be a rapid ana 
extreme exhaustion of the nervous system and an insistent demand for 
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rest and relaxation. But the organization of modern social life does not 
provide the natural means of attaining rest and relaxation, with the 
result that artificial means may be resorted to, such as tobacco, alcohol, 
and drugs. Such a combination of circumstances leads to a long train 
of mental ills in individuals who would be normal under easier con- 
ditions. The first World War offered a multitude of illustrations of the 
consequences of unusual demands upon the individual. “Shell shock” 
and a great variety of psychoneurotic manifestations developed in per- 
sons who were capable of a normal life in times of peace, but who 
broke under the strain, worry, overwork, and too sudden shifts in mode 
of life. 

Environmental influences of the sort described take on added sig- 
nificance since it has been demonstrated that they can be the cause of 
somatic diseases. The literature of psychosomatic medicine is filled with 
case histories showing the organic effects of situations that arouse 
strong emotions (149). Deutsch (132) describes in detail two severe 
cases of asthma which had an emotional origin. More interesting to the 
psychologist, perhaps, are the cases of stomach (147) and intestinal 
ulcers that are traced to “emotional” causes (702). He will be prepared, 
from his familiarity with the work of Cannon (78), to understand the 
effect of emotional states upon the gastric and intestinal secretions. 
Changes in the quantity or composition of these secretions may cause 
irritation which, if long continued, will lead to ulceration. 


THE RESPONSIBILITY OF EDUCATION FOR 
MALADJUSTMENTS 


A third view attributes the great increase in nervous and mental dis- 
orders not to hereditary inadequacies nor to the conditions of life that 
are acknowledged to be rapidly increasing in difficulty and complexity, 
but rather to a failure of our modern system of education to prepare 
youth to meet these conditions squarely. Miinsterberg attacked par- 
ticularly the principle of freedom in educational methods and the de- 
pendence upon interest as a spur to activity, in that it does not furnish 
a sufficiently rigid discipline and does not train individuals to attack 
and conquer obstacles that they will inevitably meet. A child who, 
throughout his school years, does only what he wants to do, what he 
is interested in, or what is fun, cannot adjust himself to the hard 
knocks, the unpleasant tasks, or the long hours of routine that await 
every adult in the everyday world. It is difficult, indeed, to evaluate 
such an interpretation. The fact of an increase in nervous and mental 
affliction upon which this interpretation rests might be questioned as 
the data available are not entirely unequivocal. Then, too, it should 
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be remembered that educational techniques can be skilfully or stupidly 
employed. In defense of the appeal to interest, one must remember 
that a child can become interested in doing the hard things rather than 
the easy things, in looking to the more remote and lasting satisfactions 
rather than to immediate and more trivial pleasures (135). Further- 
more, the concept of freedom in education has been in force for too 
short a period to demonstrate its effects. More than one or two genera- 
tions will be necessary to measure them adequately. 

A remarkable letter, which appeared in Link’s (380, 108-111) The 
Return to Religion, is a splendid illustration of an attempt, perhaps 
too late, to correct an early-formed attitude toward life which was 
demonstrated by the desire for immediate fun. Although the letter is 
too long to be reproduced here, it should be read by every serious 
student of psychotherapy. 


PRACTICAL MEANS OF PREVENTING 
MALADJUSTMENTS 


It would appear from what has just been said about education in the 
early years of life that the one overall preventive against mild or 
serious personality maladjustments is training to meet rather than to 
shirk the problems and difficulties that every person is certain to en- 
counter. If one word were to be chosen to denote the aim of such train- 
ing it could be “self-reliance.” Morgan (438, 13-29) pointed out that the 
reason economic stress, emotional crises, and sudden and exceptional 
responsibilities are so often the cause of initial breakdown is that the 
individual from his earliest years has been shielded from every such 
episode. He advocates a gradual exposure to obstacles that are care- 
fully adjusted in magnitude. Temporary failures are signals that the 
child needs a little more protection for the time being. At the same 
time, he needs more strength so that, at some later time, he will be able 
to stand up against a situation that now is too much for him. Morgan 
believes that for the properly trained child there are no “great” crises. 
Such a child has learned to face difficulties of increasing severity so 
that when a major crisis arises he will face it “without realizing that 
he is doing anything heroic.” Early seasoning of one child to hardship 
has been known to enable her to survive without fear for four days 
when lost in the woods with nothing to protect or support her except 
what nature afforded. That was no crisis in her life, it was merely an 
occasion when she needed to take care of herself as she had always 
been taught to do. 

The preventive measures to be employed in any particular instance 
will differ somewhat according to one’s conception of causes. In some 
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instances it may be impossible to prevent the onset of mental illness, 
but even in a case where some weakness seems to be inherited, pro- 
phylactic measures can be of service. Where the deficiency amounts to 
feeble-mindedness or some other equally grave motor or mental defi- 
ciency, institutional care may be necessary. A simplified and favoring 
environment, good food, exercise, and properly regulated rest will keep 
such poorly endowed persons within the realm of normality. Where the 
handicaps are not so crippling, compensation for defects is entirely pos- 
sible. Alfred Adler’s (3) success in dealing with personality problems 
of children lay in his skill in developing a “way of life” through which 
inherent deficiencies could be compensated for. Bagby (21, 180-183) 
describes the case of Snygo who was a physically frail but intelligent 
boy. He had developed a serious sense of inferiority because he was 
unable to compete with the other boys in sports. His school mates 
despised and abused him not only because of his incompetence in ath- 
letics but also because of his adult manner of speaking and his high 
achievement in his studies. Psychological study of his case led to a 
plan of action that resulted in satisfactory compensation and accept- 
ance by his fellow students as an equal. He was given special private 
coaching as a football quarterback. His superior intelligence was a dis- 
tinct asset, and long and arduous practice enabled him to handle the 
ball with great skill (21, 183). 


Snygo’s great day came when he was sent into a game in the last few minutes 
of play and succeeded in making the one play which brought victory to his 
school. It did not escape the notice of the student body that he had been called 
on in emergency and that the confidence put in him was rewarded. Immediately 
his relation to his fellows became firmer, and gradually he was able to learn the 
types of conduct and speech which are esteemed by young boys. 


There are occasions in the life of every child when unavoidable 
shocks occur, such as the experience of a thunderstorm when alone, a 
fall, or being bitten by a dog. By the process of conditioning, described 
in Chapter 4, a fright reaction thus engendered may become associated 
with some entirely innocuous situation such as a person, a place, or an 
article of food. Theories differ as to how important such accidents are 
in the development of later abnormalities. But it should be remembered 
that whereas conditioning can create such harmful associations, the 
process of reconditioning or deconditioning can remove them, as Jones 
(332) and others have demonstrated. It is important to discover the 
presence of the unfavorable association as early as possible, so that the 
growth of exaggerated patterns of response may be prevented. 

The application of preventive measures cannot be limited exclusively 
to early childhood. People being as they are, through hereditary inade- 
quacies or the defects of early training, maladjustments are bound to 
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occur. Something can be done even for the adult who is not prepared 
to meet his “obligations.” In the case of an overcomplicated environ- 
ment putting too much strain upori the human organism, the remedy 
is obvious, though difficult to provide in the case of any given indi- 
vidual, since the ill is primarily a social one. According to Patrick 
(487), environmental conditions should be simplified by the elimina- 
tion of highly congested urban districts. In addition, opportunities 
should be available for rest and relaxation of a natural sort, as opposed 
to the highly artificial and emotionally stimulating recreations now so 
much in vogue. It was found possible to ward off the impending war 
neuroses in many cases without removing the person from his environ- 
ment by the application of intelligent instruction and a careful regula- 
tion of the routine of life. A similar treatment will meet with success 
in civil life. 

Speedy adoption of the simplified living conditions that are fre- 
quently recommended is out of the question for the majority of peo- 
ple. A return to outdoor life, with more walking, horseback riding, 
hunting, and fishing, the cultivation of the soil and the care of do- 
mestic animals, cannot easily be substituted for the automobile, the 
motion picture, the theater, dancing, and the reading of novels. It 
would require the reorganization of modern social life. 

Any mental ills that can be attributed to educational methods ought 
to find ready correction. Changes in theory and practice occur fre- 
quently, and much of the present educational practice is patently 
experimental. That which is good will remain and the useless or the 
harmful will be disposed of. Of all the suggested causes of functional 
disorders the most stubborn will be found in the characteristics of our 
social institutions. If complications continue to multiply more rapidly 
than the human organism can adapt itself to them, the problems of 
prevention of disease will become more and more serious (410). 


33 


Psychology in the Diagnosis of Disease 


Psychological data and methods occupy an important place in the 
diagnosis of disease. In the organic and nervous diseases, many of the 
symptoms consist of sensory and other mental phenomena to be dis- 
covered by tapping the introspections of the patient, or by detecting 
them through psychological experiments. In the functional mental dis- 
orders especially, the changes in mental experiences constitute the 
disease itself and these must be discovered and evaluated by psycho- 
logical methods. 


NEED FOR A KNOWLEDGE OF NORMAL BEHAVIOR 


In the use of mental reactions, either as indirect symptoms of dis- 
ease or as direct evidence of it, a thorough understanding of normal 
human behavior is a primary requisite. The physician prepares him- 
self for the diagnosis of physical disease by a study of normal anatomy 
and physiology, followed by a study of pathology. He studies the nor- 
mal organic machine, how it works, and what it is like in order that he 
may learn how to deal with it when it gets out of order. Much less at- 
tention, or in many cases no attention at all, is paid to the need for a 
knowledge of psychological normality in all diagnoses. There are few 
diseases that do not depend for their correct diagnosis upon the in- 
trospective report of sensations and feelings by the patient. It is ob- 
vious that one cannot detect abnormalities of behavior unless he is 
thoroughly familiar with normal behavior. 

The understanding of normal behavior is not such a simple matter as 
it would be if all normal mental reactions were alike. The fact is that 
normality covers a wide variety of performance. It is necessary, there- 
fore, to know the nature and range of the individual differences that 
may be expected in any function, so that only the reactions that exceed 
this range shall be called abnormal. The interesting controversy con- 
cerning the skin sensations called “epicritic” and “protopathic” and 

570 


PSYCHOLOGY IN DIAGNOSIS OF DISEASE 5/71 


what happens to them in disease was in part a result of the differences 
of opinion as to what the sensations are really like under normal condi- 
tions (53). It is the business of psychology to establish norms of reac- 
tion, including the normal range of individual differences. Although 
a large body of such data is at hand, it should be made more available 
for the medical practitioner. Familiarity with this material should be 
required as a part of a medical training. 

The study of normal association reactions first made on a large scale 
by Kent and Rosanoff (340) will serve as an illustration of the use of | 
psychological norms in diagnosis. A list of one hundred words was ar- 
ranged, and the free associations to these one hundred words, in the 
case of 1,000 normal people, were empirically determined. When the 
character of these associates was studied, it was found possible to 
detect normal tendencies in the case of each stimulus word, and also a 
normal range of variability. When the associations were classified ac- 
cording to quality, under such headings as rhyme, neologism, persevera- 
tion, and individual reactions, the association types of normal people 
could be made out. Unusual deviations from these norms were looked 
upon as suggestive of abnormality. 

There should be included within the study of the normal behavior 
and the normal range of individual differences also the distortions, 
illusions, and suggestibilities that influence the validity of report but 
which are nevertheless a part of the constitution of normal people. The 
variations in the meaning of a “severe” pain for different persons, the 
error in the location of a pain, the illusions of perception, the errors’ 
of memory, and the influence of suggestion and expectation upon the 
character of the symptoms reported are only a few of the pitfalls of 
diagnosis (Chapter 5). Many of the typical pictures of the psycho- 
neuroses are now known to be the product of the suggestible patient 
unintentionally guided by the examining physician. The simple knowl- 
edge of the possibility of such phenomena will pave the way for taking 
measures against them. 

Wilful deception frequently complicates the problem of diagnosis 
and requires not only the ability to detect its presence, but also the 
ability to inspire confidence by manner, speech, and otherwise so that 
a maximum of codperation between physician and patient may be ob- 
tained. Where these sources of error cannot be eliminated, the intro- 
spective report should be reinforced by more objective measures or the 
latter substituted for them wherever possible. There is a growing tend- 
ency to adopt such objective methods as blood analysis, the analyses of 
the contents of stomach and intestines, and the X-ray photograph, pri- 
marily because they make possible the diagnosis of pathological 
changes before they register themselves upon the consciousness of the 
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individual. However, there will always be numerous situations, es- 
pecially in mental abnormalities, where such objective means cannot 
be employed. 

Along with the knowledge of normal variations of behavior there 
should go a knowledge of the technique of psychological measurement 
in order that crude qualitative distinctions between what is normal and 
what is abnormal may give place to quantitative measures of difference. 
The need for quantitative methods follows naturally upon the recogni- 
tion of the fact that normality covers a considerable range of per- 
formance, and that the difference between normal and abnormal is one 
of amount rather than of kind. The outstanding illustration of sup- 
posed qualitative differences is found in the case of intelligence, where 
the distinctions of idiot, imbecile, and the like have given way to a 
statement of degree of intelligence or of mental age in terms of points 
of score or years of age. 

The principal theme of this book is the psychology of individual dif- 
ferences. Nearly every chapter is concerned with some specific differ- 
ence or the means of measuring it, and a copious supply of references 
has been furnished. It should not be necessary at this point to do more 
than reiterate the importance for the student of medicine of all the 
preceding chapters. 

The family doctor has one great advantage over the specialist of the 
present day in that he knows the “normal” idiosyncrasies of most of 
his prospective patients. He knows that this one invariably “runs a 
little temperature,” and that one exaggerates his aches and pains, an- 
other one is inclined to be secretive about his ills, and still another has 
a low threshold of fatigue. When he is called at the onset of illness, he 
can take these characteristics into account as he builds up his clinical 
picture. The specialist who sees the patient for the first time when he 
is ill can measure him only against more general standards of reaction. 
Periodic examinations by one’s doctor together with proper cumulative 
records will give further useful evidence of normal trends, and will 
bring to light the danger signals of changes beyond the range of the 
normal. 


PSY CHOLOGICAL REACTIONS AS DIAGNOSTICS LG NS 


The psychological reactions that are accepted as symptoms of disease 
are so numerous and cover such a wide range of nervous and other dis- 
eases that it is feasible only to select a few samples from the various 
classes of mental experience (693). The sensory reactions furnish a 
multitude of symptoms in the nervous diseases. In hysteria, for in- 
stance, there may be a loss of the sensations of warmth or cold or both 


FIGURE 113 


A Dtacnostic TEsT FOR THE SENSE OF SMELL * 








* From C. A. Elsberg and E. D. Brewer, ‘“‘A Detailed Description of the Technique of the Two 
Olfactory Tests Used for the Localization of Supratentorial Tumors of the Brain,’ Bull. Nuerol, 
Instit., N. Y., 1935, 4, 504. 
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in certain limited portions of the body, diminished sensitivity or com- 
plete loss of the pain sense, or exaggerated sense of pain; there may be 
anaesthesias of varying degree and extent. The sense of vision is fre- 
quently restricted to a narrow field, and sensitivity to colors may be 
likewise limited. Tabes dorsalis is characterized by a loss of the sense 
of movement and position of the limbs, accompanied by a local loss of 
pain sense and a weakening of the sense of touch. Motor symptoms 
such as paralyses, tremors, contractures, disturbances of the gait, and 
the aphasias are symptoms in such diseases as general paralysis, arterio- 
sclerosis, cerebral hemorrhage, and diseases of the cerebellum. 

The laboratory psychologist has elaborate and refined techniques for 
measuring the sensory and motor functions, generally based on one or 
other of the well-known psychophysical methods. These are seldom 
immediately appropriate for diagnostic purposes, since they take much 
time, require well-controlled conditions, and call for a degree of co- 
operation from the patient that he can scarcely be expected to give. 
The applied psychologist has not contributed as much in the way of 
useful applications in this aspect of diagnosis as he has in certain 
others, although he could undoubtedly render valuable service through 
the development of simpler testing procedures. 

What the psychologist has not done the medical diagnostician has 
frequently had to do for himself. Thus the familiar Zwaardemaker 
olfactometer and the methods of using it were found inadequate by 
Elsberg (159) (161) for clinical use, whereupon he and his associates 
devised a more suitable apparatus and procedure. It is known as the 
“blast-injection technique” in contrast to the usual “sniff technique” 
in which the subject actively “breathes in” the odorous substance. 
While the patient sits at ease and holds his breath for a few moments 
there is injected into his nostrils at a given pressure a specified quan- 
tity of an odorous vapor. A threshold in terms of volume-pressure is 
said to be obtained in the course of a few trials which is sufficiently 
accurate to detect deviation from the normal sensitivity level and to 
discriminate between sensitivity levels of the two olfactory membranes 
(158). The procedure employed by Elsberg is pictured in Figure 113 
(160, 504). A bottle of known volume is partly filled with the odorous 
liquid so that the air above it becomes saturated. By means of a 
syringe, a given volume of air can be driven into the bottle, developing 
a pressure that depends upon the level of the liquid in the bottle. When 
a clamp closing the tube that carries the nosepiece is released, the air 
rushes into the nostrils. The patient merely reports whether or not he 
smelled the odor. The blast-injection technique is now being thor- 
oughly tested in the psychological laboratory as a possible improve- 
ment over the older methods for research purposes (320). If the tests 
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prove to be favorable, technology will once again have made a con- 
tribution to the science of psychology. 


INTELLIGENCE AS A DIAGNOSTIC SIGN 


A great variety of mental tests was applied by Tendler (606) to a 
group of fifty psychoneurotics (neurasthenia, psychasthenia, and hys- 
teria) and their records were compared with those of normal persons. 
Table 82 shows the percentage of psychoneurotics that reached or ex- 


TABLE 82 
CoMPARISON OF PsYCHONEUROTICS WITH NORMALS * 


Percentage of Psychoneurotics 
Reaching or Exceeding 
Median of Normals 
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Mixed?relations® (time) ys Wer. ecto ee oe Oh cee iene cote 34 
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* Adapted from A. D. Tendler, ‘“‘The Mental Status of Psychoneurotics,”’ Arch. Psychol. (New 
York), 1923, 60, 24. 
ceeded the median score of the normals. The tests are arranged in the 
order of the degree of overlapping, with the case of greatest overlap- 
ping at the top. The order of reliability of the differences resembles 
closely the inverse of the order of overlapping. Greater differentiation 
was obtained by making a combination of the Hard Directions Test 
(speed) and the Memory for Forms, and giving each an appropriate 


weight. The overlapping of those reaching or exceeding the median 
of normals is then as follows: 


Per Cent Per Cent 
Psychoneurotics ....... 12 Psychasthenics ........ 11 
LV SEOLICS (os caronclsre ar aveareee 17 Neurasthenics ......... 8 


According to this investigator, the tests discriminate between normal 
and psychoneurotic persons, although they do not discriminate among 
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the different forms of abnormality. The tests used in this experiment 
resemble the components of intelligence examinations so that it is 
possible to transmute the scores obtained into terms of mental age. 
When this is done, it is found that the average mental age of the psy- 
choneurotics is 12 years and that of the normals is 14.3 years. 
Hollingworth (274) has found intelligence differences among the 
various functional neuroses in a survey of 1,172 cases in army hospitals, 
as shown in Table 83 in terms of mental age. The median mental age 


TABLE 83 


THE INTELLIGENCE DIFFERENCES IN THE FUNCTIONAL NEUROSES * 








Number of Cases Median Mental Age 
Mental) deficiency 2.3.8. 2602-454 40 8.6 
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Wiidiagmosed Wit. acts sector: o's 232 11.6 
Organic nervous disease.......... 45 12.3 
PPSVGHOSIS Metin cffeed ots s Hohe wy 2,08 16 12.5 
Cerebrospinal meningitis ........ 26 14.0 





* From H. L. Hollingworth, The Psychology of Functional Neuroses (New York, D. Appleton and 
Co., 1920), p. 88. 


of the whole group is 11.7 years, with the normal at approximately 
14 years. The only cases coming within the normal age are the psy- 
chasthenics and the cases afflicted with cerebrospinal meningitis. 
Hollingworth attaches considerable importance to intellectual status 
as conditioning the form that the pathological symptoms shall take, 
and believes that, although one cannot discriminate functional neu- 
rosis from normality on the basis of mental age, nevertheless differ- 
ential diagnosis among the various forms may be facilitated by 
determination of mental age. Wells and Kelly (696) have made a simi- 
lar study of the psychoses and find their development “without marked 
relation” to intelligence. 


AN INDEX OF DETERIORATION 


One of the serious difficulties encountered in the use of mental tests 
for diagnostic purposes resides in the fact that normal performance 
records for any given individual are usually lacking. One cannot know 
beforehand the persons for whom norms of performance are going to 
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be required. The range of individual differences that can be expected 
within the mental functions is sufficiently great to make almost any 
test record fall within the conceivably “normal” for some persons. Until 
a standardized battery of mental tests comes to be universally applied 
in the public schools or at some other convenient life period this diffi- 
culty will remain. Babcock (19) (19a) (20) has attempted to meet the 
difficulty by employing an indicator of intellectual status which is little 
subject to deterioration. For this purpose she has chosen the vocabu- 
lary test, and for two reasons. The first is that vocabulary is the best 
single indicator of intelligence, since “some kinds of words cannot be 
learned by persons of inferior intelligence as measured by the criterion 
of ability in school and college work.” The second is that vocabulary 
resists deterioration from any cause, partly because words are learned 
early in life and “old learning lasts practically unimpaired, except 
possibly for slowness of response, while ability to fixate new impres- 
sions shows weakness in varying degrees according to the degree of 
deterioration.” 

Babcock has derived an index of deterioration which expresses the 
relationship between a vocabulary-test record and the records on a bat- 
tery of thirty tests calling for speed and the learning of new reactions. 
Thus of two patients having almost exactly the same battery score 
(9.36 and 9.33), the one was discharged from the hospital as recovered 
and the other was held as unimproved. The former had a vocabulary 
score of 8, whereas the latter had a vocabulary score of 17, showing 
that the former was a little better than his “normal” and the latter was 
seriously deteriorated. Although the index suggested by Babcock has 
met with criticism from time to time (85), and although it may not 
entirely live up to first expectations, it is serving as a clinical test of 
deterioration and will continue to do so until a more refined measure 
becomes available. 


ASSOCLEATION, LES ls 


The difficulty in the measurement of deterioration has been met in 
the case of word-association tests by establishing norms of reaction, 
and by assuming that a certain degree of departure from these norms 
will indicate abnormal functioning of the association processes. The 
Kent-Rosanoff Free Association Test (340) (530) was standardized on 
1,000 normal people. For each of the one hundred words in the test 
there is a table showing the distribution of the responses of the 1,000 
persons. The value of the test depends upon the assumption that the 
idea that comes to mind and is expressed, when a given stimulus word 
is presented, will come from the past experience of the individual, and 


PSYCHOLOGY IN DIAGNOSIS OF DISEASE 577 


further, that the idea which has been associated with the stimulus word 
most frequently will be the one that will come to mind most readily 
under normal circumstances. Thus, for normal persons whose environ- 
ment and experience have been such as life in America affords, the most 
likely responses to a set of simple words can be predicted. When a 
person, who follows instructions to respond with the first idea that oc- 
curs to him, gives queer and unusual reactions, that in itself may be 
taken as a matter which needs interpretation, for it indicates that the 
responses are probably not controlled according to the well-known 
psychological laws, and that some other influence is at work. Further 
examination may reveal a “satisfactory” reason for the divergences, 
but if not they may be taken as symptoms of mental disturbance. 

Kent and Rosanoff (340) concluded from a comparison of the re- 
sponses of 247 patients with 1,000 normal cases: 


With the aid of the frequency tables and the appendix, normal reactions, with 
a very few exceptions, can be sharply distinguished from pathological ones. 
The separation... simplifies the task of analysis and makes possible the appli- 
cation of a classification based on objective criteria....In dementia praecox, 
some paranoiac conditions, manic-depressive insanity, general paresis, and epi- 
leptic dementia the test reveals some characteristic, though not pathognomic, 
associational tendencies. 


The hopes originally expressed that the association reaction test 
would furnish a highly sensitive instrument of differential diagnosis 
among the various mental diseases has not been entirely sustained by 
subsequent applications of it in its simplest forms. For example, the 
results obtained by Murphy (447), who compared the reactions of 250 
normal persons, 120 dementia praecox cases, and 82 manic-depressive 
cases, were disappointing in that they showed no significant group 
differences. The detailed analysis of particular associations, the sta- 
tistical analysis of association times, and the use of more complex 
stimulus words and the survey of a wider range of diseases might prove 
to be valuable. 


MEASURING DISTURBANCES, OF TEE HiGH BR 
MENTAL FUNCTIONS 


Theoretical considerations and practical contacts with patients suf- 
fering from various forms of abnormality have led Goldstein (222) to 
divide the total personality into two capacity levels, the higher level, 
which is the abstract, and the lower level, which is the concrete. Each 
level “furnishes the basis for all performances pertaining to a specific 
plane of activity. In other words, each attitude constitutes one definite 
behavioral range, which involves a number of performances and re- 
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sponses.” Within each level there are various degrees or grades of per- 
formance, but a sharp distinction occurs between the two levels. A nor- 
mal person combines both levels of behavior and can shift from one to 
the other as need arises. Some situations can be met only with the 
abstract type of responses, some with a combination, whereas others 
require only the concrete reaction. Deterioration manifests itself in a 
weakening or loss of the abstract form of behavior (222, 2-4). 


[The concrete level] does not imply conscious activity in the sense of reason- 
ing, awareness or a self-account of one’s doing. We surrender to experiences of 
an unreflective character: we are confined to the immediate apprehension of 
the given thing or situation in its particular uniqueness—our thinking and 
acting are directed by the immediate claims which one particular aspect of the 
object or of the outerworld situation makes....The abstract level embraces 
more than merely the real stimulus in its scope. It implies conscious activity in 
the sense of reasoning, awareness and self-account of one’s doing. We transcend 
the immediately given situation, the specific aspect or sense impression: we 
abstract common from particular properties: we are oriented in our action by 
a rather conceptual viewpoint, by a category, a class or a general meaning under 
which the particular object before us falls. 


Goldstein and Scheerer cite the case of a patient who was asked to 
pick up a comb from a table and take it to the examiner. She could not 
do it without stopping to comb her hair. The concrete situation forced 
the habitual response. Another patient could use a key to open a door 
but could not demonstrate how to use the key in the absence of a door. 
Still another patient could drink out of a full glass, but when given an 
empty one to demonstrate how he “would drink” he was unable to do 
so. In the monograph cited above the authors present five tests for the 
measurement of deterioration of abstract behavior, with detailed de- 
scriptions for their administration. 

Bolles (51), working on the Goldstein conception of abstract and 
concrete behavior levels, administered a series of sorting tests to groups 
of aments, dements, and normal children, Although she was primarily 
concerned with the qualitative analysis of the reactions of individuals, 
she found evidence of differences among the groups and to that extent 
confirmed the findings of Goldstein. Nadel (460) tried out similar tests 
on patients who were suffering from lesions affecting primarily the 
frontal lobes. He found that his tests discriminated between a group 
suffering from a disturbance of the frontal lobes and a group in which 
the lesions had occurred elsewhere. The distinguishing characteristic 
appeared in the loss by the former group of the abstract form of reac- 
tion as defined by Goldstein, with no such loss in the latter group. If 
these results are adequately confirmed by other studies, the weakening 
or loss of abstract behavior will point toward a diagnosis of lesions of 
the frontal lobes. 
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TESTS OF IMAGINATION 


The group of tests included under tHis heading is intended, according 
to Wells (691), to find out how one looks at his environment and what 
he sees there. The implication is that where one is faced with an ob- 
jective situation that is susceptible to a variety of interpretations, he 
will read into that situation his own personality, his interest trends, his 
thoughts, his images, and perhaps also his anxieties and his fears. In 
this sense the free-association test and some of the controlled-associa- 
tion tests could be included here, for those tests carry the same impli- 
cation. What difference there is, lies in the degree of freedom given the 
subject to express his personality (694). The further implication in the 
use of the tests of imagination for diagnostic purposes is that dis- 
turbances of the personality will display themselves in a deviation from 
the expected norms. 

Two classes of tests are to be distinguished, though they differ in 
degree rather than in kind. The first uses the ink-blot type of material 
which has a minimum of conventionalized meaning and of which the 
Rorschach test is the most important illustration; and the second is the 
picture-interpretation type which carries some meaning, but which 
nevertheless permits varied elaboration. The best current example of 
such a test is the Thematic Apperception Test of Murray (452) which 
has been used mainly in the analysis of normal persons. 

The Rorschach test, or more correctly the Rorschach technique, is 
an excellent illustration of a clinical method since it yields no single 
total score, nor do the part scores lend themselves to statistical treat- 
ment. On the contrary, a case calls for an overall survey, in which the 
interpretation of any one part is dependent upon the interpretation of 
other parts. The test is being very widely used for diagnostic purposes, 
but the great difficulty involved in ascertaining its reliability and valid- 
ity in the customary manner impels the statistically-minded psycholo- 
gist to maintain an open mind concerning its significance. However, 
those who use it in practice have deep confidence in it as an inter- 
pretative instrument. Beck (31) has tested healthy adults of superior 
intelligence, the feeble-minded, the depressed, the hypomanic, the 
schizophrenic, the neurotic, adults with conduct disorders, and prob- 
lem children, and derives typical personality pictures of them. It is not 
feasible to reproduce here any samples of personality deviations in 
terms of Rorschach symbols. 

Murray employs a number of imagination tests, in addition to the 
Thematic Apperception Test, including an Imaginal Productivity Test, 
using ink blots; a Musical Reverie Test, which calls for the interpreta- 
tion of fantasies aroused by listening to phonograph records; and a 
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Dramatic Production Test, which calls for the creation of a dramatic 
scene from an assortment of toys. All are of the same general nature 
in that they invite interpretation of an objective situation in the light 
of one’s personality. Murray’s extensive trial of the tests was carried 
out on normal college men so that he does not offer clinical pictures of 
the various classical abnormalities. But his results with these tests have 
led him and his collaborators to the conclusion that it is possible by 
their use to reveal “emotionally logical connections between past events 
and present behavior.” 


EMOTIONAL STABILITY TESTS 


The so-called tests of emotional stability are aimed at essentially the 
same goal as those just discussed, but they differ sharply in that they 
are tests; that is, they are standardized and lend themselves to the 
more conventional type of scoring and statistical treatment. In their 
present form they are modifications and elaborations of the Woodworth 
Personal Data Sheet, devised by Woodworth during the first World 
War and published for the first time by Franz (179). It became neces- 
sary during the war to weed out from the drafted men those who would 
be susceptible to emotional breakdowns from the strain of the war con- 
ditions. Woodworth devised his test to perform this service. The origi- 
nal material consisted of a set of 200 personal questions covering symp- 
toms usually reported in case histories of the mental diseases, and 
prepared so as to be answered by underlining ‘“‘Yes” or “No.” A few 
sample questions and their answers are given below, where “wrong” 
answers, sometimes “Yes” and sometimes “No,” are italicized. 


De vvourusuallyscleepswell pe so ce cca aol ac veers a me eerie Yes No 
Are you bothered by fluttering of the heart? .................. Yes No 
Arey yous bothered) mil Cha by: DIS iin Spi rerere ter runic teten ts teeta ener Yes No 
IssyoursheadapitOsachesOnyOne Sl C@ne ancacists hci iret i rn terres Yes No 
Do people find fault with you more than you deserve?.......... Yes No 
Didvothex cluldren let yourplay. with LoOCmue naa iiae ttc enen tet Yes No 


The questions were answered by large numbers of university 
students and drafted men in the army. Those that were answered 
“wrong” by the normal group were eliminated as useless questions. 
When the series of questions that remained was given to a group of 
individuals known to be abnormal and including dementia praecox, 
neurasthenia, epilepsy, hysteria, and psychopathic personality, the 
average number of “wrong” answers was thirty-six. It was tentatively 
assumed that an individual giving twenty or more “wrong” answers 
should be suspected of instability, and one giving thirty or more should 
be suspected of actual abnormality. Elaboration and further stand- 
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ardization of the test have been carried out by many persons so that 
there are today numerous forms and varieties of the test available. 
It seems to have proven itself serviceable both for detecting abnormal- 
ities in their incipient stages and for differential diagnosis. Among 
the best known varieties of the test are the Thurstone Neurotic In- 
ventory (644), the Bernreuter Personality Inventory (38), the Humm- 
Wadsworth Temperament Scale (302), and the Laird Personality 
Inventory (355). 

The second World War has made most insistent the demand for a 
satisfactory test that will be predictive of personal stability. Psycholo- 
gists are at work upon such an instrument and although no evidence 
can be published at present, there is reason to believe that there will 
come forth an instrument as good for its purpose as the Army Alpha 
examination was for the measurement of intelligence. 


DHE SEARCH FOR MENTAL CAUSES OF DISEASE 


The psychological devices thus far discussed are offered as aids in 
the diagnosis of maladjustments and diseases of many sorts. There 
remains to be considered the possibility of discovery by psychological 
means of mental reactions that themselves constitute the disability. 

In the adjustment of the human organism to its complicated and 
varying environment, the mental aspects of behavior occupy a very 
conspicuous position. Likewise, the maladjustments that appear in the 
effort to survive are predominantly mental maladjustments. It is nat- 
ural, therefore, to look for the sources of inadequate adjustments in the 
mental experiences. The essential point to note is that the individual 
must react in some fashion—complete inactivity is not compatible with 
the continuation of life—hence maladjustments rather than absence of 
adjustment. The particular form that the individual adopts to meet the 
obligations of life gives the character to his disease. 

It is not necessary for our purpose to enter into the discussion of 
the question whether there can be functional disorders independent of 
organic derangement, although this question has been and still is the 
subject of controversy (408). It will be sufficient to remark that psy- 
chological concepts are most applicable to the so-called functional 
mental and nervous disorders, without attempting to catalogue them. 


Te BC Nt Lt Cole De MOM IY ES 


The process of adjustment presupposes an organism equipped with 
certain tendencies to action, or motives, and a complex environment in 
response to which the motives lead to action (Chapter 2). The conflicts 
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result from the interplay of the motives themselves and from the ob- 
stacles to their satisfaction that are interposed by the social and other 
forces of the environment. The individual is rare, indeed, who can 
completely harmonize these conflicting forces; the one who fails en- 
tirely to do so is liable to some form of functional disorder. The more 
usual person is he who is doomed to a degree of frustration, such as 
that described by Dollard (142) and his associates and said to result 
from interference with a “goal response.” Since the human organism 
cannot long remain inert, it strikes out and becomes aggressive. Thus 
it tends to meet frustration with aggression. However, the aggressive 
behavior itself may come into conflict with social prohibitions and, as 
a consequence, engender further frustration or become suppressed. 
Whatever has been suppressed will continue to seek expression either 
in its original form or in some modified form. For instance, the gnaw- 
ing pains of hunger may be suppressed for a time by concentrating the 
attention upon the benefits to be derived from fasting, but the desire 
for food will force itself upon the attention until the appetite is 
satisfied. A process of rationalization frequently occurs whereby the 
individual justifies to himself the forbidden course of action. Many 
examples of such behavior will be found among drug users. The follow- 
ing history is typical. A young doctor sought to offset the effects of the 
strain of overwork by resorting to the use of a drug, feeling that he 
could readily resist the formation of a habit. After the habit had be- 
come fairly well established, he took carefully adjusted doses of atro- 
pine so as to counteract the contraction of the pupils of his eyes (the 
effect of the drug), and thereupon argued to himself that he was resist- 
ing the effects of the drug. When his family and friends became sus- 
picious of him and began to watch his movements he reasoned that he 
would show them that he was more cunning than they. He thus further 
justified his use of the drug and invented all sorts of ingenious means 
of concealing it and of using it. 

The more primitive impulses commonly undergo repression through 
the force of customs, laws of morality, codes of ethics, and religion. If 
the ideals supported by one or more of these systems are sufficiently 
strong, the “baser” impulses may be crowded out of consciousness 
effectually during waking hours. In such a case they may express them- 
selves in the form of some substitute reaction as in the case of a 
childless woman who “pampers” her lap dog, or the “smoker who re- 
nouncing the practice, chews gum.” Or they may express themselves in 
dreams or waking phantasies. When the impulse is a powerful one and 
the need for repression is imperative, the form of expression that it will 
take is oftentimes such a gross distortion of the original mode of be- 
havior that it is unrecognizable to the individual himself. The curious 
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symptoms of the neurotic such as those described in non-technical lan- 
guage by Hart (243) are explained by the Freudians as a manifesta- 
tion in disguised form of such suppressed impulses. 


PSYCHOANALYSIS 


The system and the techniques (214) of the psychoanalysts are built 
up by the elaboration and modification of these relatively simple con- 
cepts. The conflicting tendencies conceived as mental phenomena are 
said to remain such even when suppressed, and are called a complex. 
Since they are not in consciousness, an unconscious (or subconscious) 
realm is conceived wherein they may reside. As they remain active 
while repressed, some agent must be responsible for keeping these im- 
pulses out of consciousness. This is the censor, which stands guard 
over the passageway between the conscious and the unconscious. Ex- 
planation is required for the fact that the suppressed tendencies do at 
times manifest themselves in consciousness and in overt behavior in 
one form or another. This is found in the theory that the censor is less 
acute during sleep so that the suppressed ideas elude its vigilance and 
appear in dreams. The censor may be eluded also when the suppressed 
content appears in a symbolic form and is, therefore, not recognized in 
its true nature. Symbolism is said to be necessary during sleep in some 
cases so that certain especially tabooed inhabitants of the unconscious 
may escape in dreams. 

All tendencies to action do not play an equally important part in 
this chain of events. Usually one or other of them is given a dominant 
position. For Freud (187) and many of his disciples, the sex drive is 
the one primarily responsible for all motivation normal and pathologi- 
cal. His unconscious is populated with such suppressed desires. They 
become active while the individual is still in the period of infancy and 
may even then, by slight accidents, become exaggerated and distorted 
and pave the way for trouble in the life of the adult. Jung (333) has 
adopted a much broader conception of motivation and the nature of 
the unconscious than Freud. He replaces the sex urge by the energy 
principle of life, the two most significant manifestations of which are 
the sex impulse and the nutritive impulse. Adler (3) relegates the sex 
urge to a subordinate position and sets up in its place the self-assertive 
tendencies. Stekel (581) adopts a still broader notion and, in addition 
to the sex urge, he emphasizes the importance of motivations emanat- 
ing from religious feelings, the instinct of self-preservation, and ambi- 
tion. A further concept, belonging especially to the Freudian system, 
makes way for drawing off or diverting the energy of the suppressed 
tendencies into other and more socially acceptable channels. This “sub- 
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limated” energy accounts for the inspiration and urge toward art, 
science, business, industry, in fact all useful work. 


THE DIAGNOSIS OF FUNCTIONAL DISORDERS 


The theories of the functional disorders vary with the conception of 
the fundamental drives. Freud finds the root of all neuroses in the sex 
instinct, which has been suppressed and which finds expression in the 
bizarre reactions of the neurotic. The symptoms are disguised fulfil- 
ments of the sexual impulses. Jung finds the cause of the neuroses in 
the blocking of the form of expression that the vital energy normally 
takes in adaptation to the demands of life. This energy accumulates 
and, being denied an appropriate outlet, escapes through more primi- 
tive modes of expression, which are the abnormal or neurotic mani- 
festations. Adler believes that ‘all forms of neuroses and developmental 
failure are expressions of inferiority and disappointment,” and derive 
from the thwarting of the self-assertive tendencies. 

The diagnosis of the particular disease, according to the psycho- 
analytic system, consists in bringing to light the suppressed content 
and explaining the symptoms to the patient in psychoanalytic terms. 
Since these very data have been suppressed and manifest themselves 
in consciousness only in symbolic form, some indirect means must be 
employed for their exposure. Chief among these is the analysis of the 
patient’s dreams, where less disguise is necessary for the escape of the 
desires. The chief instrument in such interpretation is a set of fixed 
symbols for the elucidation of the dream content. Day dreams, phan- 
tasies, slips of the tongue and pen, lapses of memory, phobias, and 
obsessions are likewise analyzed by means of symbolism. 

Another means of discovering hidden content responsible for neurotic 
symptoms is known as the “free-association” method. It consists in 
requiring the patient to start with some element of one of his dreams, 
a slip of speech, or the like, and to let his mind wander freely from 
this starting point, reporting all ideas that occur to him, without any 
reserve or self-criticism whatever. The patient himself recognizes when 
a complex is reached by the sexual content of the ideas. Jung’s asso- 
ciation-reaction method differs from this in the fact that he presents a 
list of words and the patient is required to call out a reply to each 
word. Those words that provoke an abnormal reply, either in the char- 
acter of the response or in its delay, are said to be connected some- 
how with the suppressed complex. 

Still another means of exploring the region of the unconscious for its 
suppressed content and especially for those forgotten experiences of 
childhood and infancy that are supposed to be of so much significance, 
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is the method of hypnotism. It is said to be useful also in the recovery 
of forgotten dreams, that make such excellent material for analysis and 
‘interpretation. It is not clear just why hypnosis should reveal com- 
plexes unless it acts as an exaggerated form of sleep and thereby reduces 
the repressive power of the censor, or unless, by the added concentra- 
tion of the attention which the patient is able to exert under the influ- 
ence of the hypnotist, memories may be the more readily revived. 

The Freudian concepts here outlined, as well as the method of diag- 
nosis based upon them, have been subjected to severe criticism from 
the point of view of scientific psychology. The concepts of the domi- 
nance of the sex motive, of the unconscious, of the censor, of sublima- 
tion, of symbolism, have failed to attain a secure position in systematic 
psychology. Concerning the psychoanalytic theory, Woodworth (717) 
says: 


The pragmatic argument will not work in this case. We have a number of 
other treatments, all more or less successful in treating neurotic cases, and each 
one purporting to be based on a different theory. If the psychoanalytic treatment 
could be rigidly deduced from the Freudian theory and from no other known 
theory, or even if the practice had originated as a deduction from the theory, 
this argument would have weight. As a matter of history, however, the treatment 
grew up first, and the theory was then developed as a sort of rationalization of 
the treatment. The theory is extended far beyond the needs of the practitioner. 
The psychology of the Freudians, and also their views on history, mythology 
and the world in general, are not essential to the practice, but are to be 
regarded as products of the decorative art. 


Landis (356a) examined the accounts made by ten psychologists 
(603) of their experiences while undergoing psychoanalysis and derived 
from these reports certain psychological phenomena common to all of 
them. They were, conditions of anxiety and resistance, the revival of 
forgotten memories, regression, the redintegration of forgotten emo- 
tional experience, dream symbolism, transfer, and insight. Each of 
these Landis translated into the language of the laboratory psychol- 
ogist. When stripped of the metapsychology of the psychoanalyst and 
thus translated, he finds little that is not scientifically acceptable. 


OLHER DIAGNOSTIC METHODS 


Emphasis has been given to the psychoanalytic method, not only 
because of its prominence at present as a diagnostic instrument, but 
because of its influence upon the public mind, upon literature, upon 
religion, upon the interpretation of social phenomena and of the great 
events and characters of history. Other diagnostic methods are meet- 
ing with success which are based upon the conception of conflicts 
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among motives native and acquired, and which may be discovered by 
study of the personal history of the patient and by conferences with 
him after his codperation has been secured. There is a growing tend- 
ency among practitioners to recognize in neurotic cases an hereditary 
predisposition, with the result that the particular symptoms that the 
disease may manifest, rather than the disease itself, are looked upon as 
the product of the conflicts that have been described. Among such pre- 
dispositions are the character types introvert and extrovert, suggested 
by Jung, the organic inferiority, suggested by Adler, the low psychic 
tension and low reserve of energy, suggested by Janet, and the vaguer 
concepts of the Freudians (62, 251-268). 


34 


Psychology in the Treatment of Disease 


The conception of the functional diseases as maladjustments of the 
organism to the conditions of life implies in all methods of treatment 
a readjustment process—a readjustment of the individual in respect to 
his habits of living and his attitudes toward his problems and in respect 
to his emotional responses. It implies also, in many instances, a read- 
justment of the environment in a variety of respects, where it is neces- 
sary to meet native and unchangeable shortcomings of the individual. 
This essential readjustment may be accomplished in a number of ways, 
although one method may be more effective or more expeditious than 
another with a certain type of patient. 

Amid the confusion and controversy among rival techniques through- 
out the history of the psychological methods in medicine, the one fact 
is clear that satisfactory readjustment of the patient has been accom- 
plished by the most diverse and conflicting procedures. Cures by rest 
are matched against cures by excitation and by work; cures by fasting 
are matched against cures by forced feeding; cures by magic are 
matched against cures by religious symbols; cures by exhortation are 
matched against cures by silence (317) (732). The search for the com- 
mon element in all these treatments reveals the attempt to produce 
change from an inadequate, primitive, or abnormal system of responses 
to a sane and healthy one. 

The fundamental psychological principles of education, or rather 
of reéducation, must be obeyed in this process of reconstruction. The 
use of such words as suggestion, hypnotism, synthesis, clarification of 
complexes, and catharsis, does not always imply a thorough under- 
standing of the mental processes involved, nor does it necessarily fol- 
low that the terms stand for any authentic mental processes. The term 
reéducation has not been used in a strict psychological sense, but has 
stood for practical processes, with little attempt at psychological analy- 
sis, description, or formulation. It has carried somewhat the meaning 
“to lend a helping hand,” “set a good example,” “give direction and 
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advice,” “provide an incentive,” “give encouragement,” or “arrange for 
new surroundings.” All these phrases, it is true, emphasize the mental 
functions of a psychological organism rather than its physiological 
processes. This emphasis is perhaps responsible for the first two syl- 
lables of the word psychotherapy. And it follows, of course, that ac- 
quaintance with the laws of mental and motor behavior, and with the 
elements, attributes, and patterns of mental processes is favorable to 
satisfactory work on this plane, as it is also in teaching children, hunt- 
ing wild beasts, and selling goods. The use of such vague psychological 
concepts has not implied any very profound knowledge of the refine- 
ments of modern psychology but rather a sympathetic acquaintance 
and toleration for human nature. That is why successful therapeutic 
work has frequently been accomplished by ministers, school teachers, 
and laymen. 


PSYCHOLOGICAL AIDS IN THE TREATMENT 
OF DISEASE 


Before examining the strictly psychological methods of treating ail- 
ments, there is another form of service that deserves notice. Just as 
in the course of diagnosis it is necessary to make use of mental symp- 
toms such as pains, anaesthesias, worries, and hallucinations, so in the 
course of treatment, changes in these symptoms will indicate the course 
of the disease. Standardized psychological techniques for measuring 
sensitivities, motor reactions, levels of intellectual capacity, and degree 
of emotional stability can be called into service to detect improvement 
or deterioration. 

Woodworth (714), many years ago, called attention to the value of 
quantitative measurement as a supplement to clinical observation: 


...the maniacal condition appears to be one of accelerated mental and motor 
activity; but tests have shown that this appearance of speed is deceptive, and 
that the maniac should be called slow rather than fast in his thoughts and 
movements. Similar tests have shown that the condition of alcoholic intoxica- 
tion which seems to make a man preternaturally prompt and fertile in the pro- 
duction of ideas is at bottom a condition in which the process of association is 
slower than normal, and in which the stock of ideas is impoverished rather than 
enriched. To take another sort of case, idiots appear to constitute a class by 
themselves, a subspecies of the race, but tests seem to prove that they are 
after all not separable by any sharp line from normal individuals, that there 
is no typical idiot standing at the center of a “distribution curve of idiots” 
but that they are simply those members of the race who differ in the most 
extreme degree from the normal type. There are probably numerous other 
instances, some of theoretical and some of practical importance, in which 
the current descriptions of abnormalities would be changed by the application 
of experimental methods. 
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The examination of hookworm patients by Strong (593) in the 
course of their treatment will serve as an example of what psychologi- 
cal measurement can accomplish. By 4 series of tests he measured the 
mental alertness of children who were about to be placed under treat- 
ment. He examined in the same way a control group of healthy children 
living under the same general conditions, and also a group of hook- 
worm-infected children who were not submitted to treatment. After the 
treatment the various groups were reéxamined by the psychological 
tests and determinations made of such changes in mental condition as 
may be produced in the normal and untreated groups by mere repeti- 
tion and growth, and in the treated groups by these factors plus medi- 
cal treatment for the disease. 

The results of this investigation enabled the investigator to con- 
clude that hookworm disease unmistakably affects mental development, 
that treatment alleviates this condition to some extent but it does not, 
immediately at least, permit the child to develop as he would if he had 
not had the disease, and that prolonged infection may produce pro- 
longed effects upon mentality—effects from which the individual may 
never entirely recover. 

The great increase in the number of standardized tests for general 
and special functions since the hookworm study by Strong has opened 
a wide vista of possible psychological service. Conkey’s (111) measure- 
ment of psychological processes in head-injury cases is a step toward 
the cultivation of this new opportunity. She employed a battery of 
tests to determine what psychological functions were involved and the 
extent of their involvement, and repeated the tests at intervals in order 
to detect changes during the treatment and to mark the time at which 
the patient could be considered cured. She used three groups of tests, 
those involving simple mental functions, those requiring more complex 
and symbolic activity and depending mainly on old knowledge and 
association, and those that require new learning on an abstract level. 

Three groups of cases were followed, namely, the head-injury cases 
which were the particular object of the study, a group of cases hos- 
pitalized for non-traumatic reasons, and a control group of matched 
normal individuals. The second group was necessary in order to allow 
for the effects of hospitalization regardless of its cause, and the third 
group provided the customary controls to pick up the effects of repeti- 
tion of the tests. The tests were repeated at varying intervals over a 
period of about one year. It is not possible to present the results in 
any detail, but the three sets of curves reproduced in Figure 114 will 
show that the changes from one repetition of a test to another were 
quantitatively measurable, and that the change varied according to the 
level of the test. Five head-injury cases are recorded on each chart, as 
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well as the mean of the normal group. The vertical scale is in terms of 
S.D. units of deviation from the mean of the normal group. The base- 
line scale gives the test periods from one to five, the actual time inter- 
val between periods varying from case to case. The first group of curves 
represent the tests of simple functions, the second the tests of symbolic 
functions using learned material, and the third the tests of the new 
acquisition of abstract material. The author’s conclusions suggest that 
it is entirely feasible to measure psychological changes not only in 
head-injury cases but in any other form of disability. Babcock’s tests 
(19) described on page 575 as devices for diagnosis have also demon- 
strated their utility in following the progress of treatment in a variety 
of diseases. These examples are offered merely as indications of the 
potential utility of a great range of psychological tests as adjuncts in 
the treatment of disease. 


PSYCHOLOGICAL THERAPY 


It should be the purpose of the author at this point to describe the 
peculiarly psychological methods of treating disease. As he has shown 
elsewhere (503), however, this is extremely difficult to do as it calls for 
such a definition of terms as will sharply distinguish the therapy of 
the psychologist from that of the psychiatrist and of the social worker. 
The first term that needs definition is therapy. 

Webster’s New International Dictionary cites therapy as a substitute 
word for therapeutics and defines therapeutics as follows: “That part 
of medical science which treats of the discovery and application of 
remedies for diseases.” Even the Warren Dictionary of Psychology de- 
fines therapy in almost exactly the same terms, namely: “The branch 
of medical science which deals with the treatment or application of 
remedies to the cure, alleviation, or prevention of disease.” Disease is 
in both these definitions the crucial word. How is that word defined? 
The Warren Dictionary of Psychology says “disease is an abnormal 
condition of mind or body involving a derangement of one or more 
functions.” If these definitions are to be accepted, then therapy of 
body or mind is a part of medical science. With these definitions in 
mind is there anything particularly absurd in the bill offered to a state 
legislature “making any treatment ...of any mental condition” a part 
of the practice of medicine and providing for the punishment of un- 
licensed practitioners? As some one remarked not too facetiously, 
“Universities exist for the treatment of ignorance and since ignorance 
must certainly be a mental condition, university instruction comes to 
be a purely medical function.” If one consults the dictionary again, 
he finds that psychological means “having to do with mental phe- 
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nomena.” Therefore, defined in the very broadest sense, psychological 
therapy is the therapy having to do with mental phenomena. A sharply 
contrasting definition would be that psychological therapy is that 
therapy which can be or is practised by a psychologist. Thus defined, 
and bearing in mind the definition of therapy, there can be no psy- 
chological therapy. 

Certain difficulties arise out of these definitions. The first difficulty 
arises from the fact that psychologists are not so readily identified as 
one might suppose. Thus Murray (451), in his observations on train- 
ing for therapy, says: 

One is forced to acknowledge that university men have not contributed the 
ideas which have thrilled the imagination, nor have they provided the kind of 


answers that satisfy one’s curiosity or meet one’s needs. No. These have come 
from the medical psychologist—Janet, Prince, Jung, Rank, Adler. 


Still more confusing perhaps is the fact that among the membership 
of the American Psychological Association there are fifty persons who 
hold both an advanced degree in psychology and the degree of Doctor 
of Medicine. Some of these are medical men who later took graduate 
training in psychology, and others are psychologists who followed train- 
ing in that field with the study of medicine. Are the therapies devised 
and employed by such persons to be classed as psychological therapies 
or medical therapies? 


OVERLAPPING OF PS¥CHIALTRY AND PSYCHOLOGY 


A quotation from Dr. William Healy’s book (254, 10), Personality 
in Formation and Action, will show that the foregoing is not a purely 
academic and artificial statement of the case against any strictly psy- 
chological therapy, but represents a current point of view in psy- 
chiatry: 


Let us remind ourselves that by derivation and recent usage the word psy- 
chiatry is not confined in its significance to the science and art of dealing 
merely with definable mental disease. Open to psychiatric investigation and 
treatment there are many faulty mental functionings which are only revealed 
in minor personality deviations or maladjustments, or in undesirable behavior. 
True, psychiatry with its first interest in mental abnormality has learned much 
from gross psychopathology; yet, like medicine, it has advanced from centering 
on pathology to interest in normal functioning, from concern with therapy for 
mental disorders to concern about the correction of personality ineptitudes and 
the maintenance of wholesome characterial tendencies. And these last goals 
have, naturally, great import for human interrelationships as well as for the 
individual. We may readily agree with the writer who begins his article on 
psychiatry by stating: “The ultimate aim of this branch of medicine should be 
to ascertain the best means to promote normal thought and action, individually 
and collectively.” 
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There is expressed in this statement by Healy the unmistakable re- 
cent trend in psychiatry from the treatment of mental abnormality 
toward the correction of minor faults’of behavior and personality lying 
clearly within the realm of normality. To an observer who is neither 
psychiatrist nor clinical psychologist this appears to be the most strik- 
ing aspect of the modern trend in therapy. 

On the other hand, the psychologist who has contributed so largely 
to the educational techniques for dealing with the normal child through 
his study of the learning process has, at first gradually but with in- 
creasing acceleration, expanded his interest and activity to include 
deviates from the normal, both in purely intellectual functions and in 
personality traits. Such an expansion seems natural and _ inevitable. 
With the introduction of the techniques for measuring both intellectual 
level and educational achievement there followed the classification of 
children and their segregation into groups according to their educa- 
tional needs. Special educational techniques were devised to correct 
deficiencies disclosed by the testing program and to make the most of 
the potentialities of those who were by nature poorly endowed. Thus, 
in addition to classes for the feeble-minded, there have been developed 
special classes and remedial techniques for children who suffer dis- 
abilities in reading, who have defects in speech, are hard of hearing, 
have poor vision, and those who experience difficulty with any one or 
more of the usual school subjects. 

More pertinent still was the discovery that children handicapped in 
these ways and, in fact, children who deviate in any respect and to a 
marked degree from the general run of their associates, are likely to 
suffer certain personality difficulties—difficulties of social adjustment. 
Thus the very bright child placed in a group of older, bigger, and more 
stupid ones may need special attention and guidance to steer him safely 
through difficult times. The personality problem of the stutterer or the 
poor reader may be even more serious and calls for sympathetic under- 
standing and friendly counsel. But this is reéducation, adjustment, and 
a step in the direction of therapy, if not actual therapy itself. 

Still more striking has been the discovery that frustration and con- 
fusion, arising from inability to solve problems and meet complicated 
life situations, may lead to complete disorganization of behavior with 
the customary symptoms of mental breakdown. The technique of the 
conditioned reaction in the hands of Pavlov working with dogs, Liddell 
(10) (377) working with sheep, and Maier (391) working with rats, 
has made possible the experimental creation of psychoneuroses by con- 
ditioning, and their cure by reconditioning, retraining, and other treat- 
ments (11). No small part of the significance of these studies lies in 
their implications for the treatment of human maladjustment. Thus 
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the concept of conditioning, which is in its essence a very old and 
familiar concept to the psychologist, has seemed to many who have 
studied the evidence to offer a therapy which the psychologist is com- 
petent to administer. 


A CLASSIFICATION OF THERAPIES 


Grace Arthur (16) has reported a series of cases treated by ‘“‘tutor- 
ing therapy.” Tutoring a child to correct educational maladjustments 
brought improvement also in social adjustment and removed the seri- 
ous conditions for which the child was originally brought to the clinic. 
In each of these cases there were detected serious family involvements 
which had not been dissipated and which, for various reasons, the 
psychiatrist had not treated. Tutoring seemed to be the effective 
therapy in these cases, although the family complications remained 
untouched. 

There are apparent two general trends in therapy; one, stemming 
from the distinctly abnormal, carrying the psychiatrist into the realm 
of the normal, and the other taking off from the normal and leading 
the psychologist into the abnormal. Today these fields overlap, and the 
boundary lines have become blurred. The following list of the common 
therapeutic techniques has been arranged roughly in an order such that 
those in which the psychologist can contribute most and with which he 
is most adequately prepared to work come first, and those which clearly 
call for a medical or psychiatric training come last. The exact order is 
not important. 


. Tutoring therapy 

. Play or recreational therapy 

. Training or habit therapy, positive and negative 
. Attitude therapy 

. Insight therapy 

. Occupational therapy 

. Consultation therapy 

. Relaxation therapy 

. Suggestion therapy 

. Affect therapy 

11. Dream and association therapy 
12. Psychoanalytic therapy 

13. Physiotherapy 

14. Medical therapy 

15. Surgical therapy 
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The surgical therapy, medical therapy, and physiotherapy surely 
call for a medical background. As for the next, psychoanalysis, the case 
is not so clear, since the so-called “lay analysis” is generally practised 
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outside of the United States and was strongly advocated by Freud 
himself. Beginning at the other end of the list, one can move about half 
way before he meets techniques for which a medical or psychiatric 
training will provide preparation and for which psychological training 
does not prepare more or less adequately. There are certainly three at 
the beginning of the list that are clearly psychological techniques as 
the three at the end are medical techniques. 

In any discussion of such a list of therapies two factors are recog- 
nized by all persons concerned as of prime importance. These are the 
need to establish proper rapport, and the need to discover and deal 
with organic involvements. A great deal of needless mystery is thrown 
around the former, so that the establishing of rapport has seemed to 
become a kind of ceremony. It means merely the creation of a har- 
monious relationship, a high degree of confidence, and calls for sym- 
pathetic interest and understanding of one person by another. There is 
nothing particularly obvious in the training of either the psychiatrist 
or the psychologist to make him an expert in getting rapport. In fact, 
so far as children are concerned, the social worker, the school teacher, 
and even the understanding mother, should have an advantage. Lowrey 
(386), in reporting his experiences at the Institute for Child Guidance, 
has said concerning the training of psychiatrists: 


Our psychiatrists have said they have a great deal of difficulty in making 
their first approach to children. We find very frequently that is because they 
are afraid of children. They have had little or no professional contact with 
children. Some have had no recent personal contacts. Some were unmarried; 
some were married but had no children; none had large or well-grown families. 


In fact, there is evidence that in the public schools at least, the psy- 
chiatrist may be peculiarly handicapped in establishing proper relations 
with cases, so that the children may prefer to go to a psychologist 
rather than to the “nut” doctor. Many adults appeal to the psychologist 
for help for much the same reason. 

With the detection of organic involvements, the case is entirely dif- 
ferent. No one of the therapies should be employed by any one without 
a competent check-up of physical condition. Even a mild disability in 
reading may have as its basic cause some obscure organic condition 
which calls for correction before retraining can be safely employed. 
Only stupidity or gross negligence can account for failure to advise 
adequate medical examination. 

In the light of the foregoing discussion, it will be obvious that the 
applied psychologist in the field of therapy will need to steer his course 
with caution. He can make definite contributions, the most important 
of which will be a knowledge of normality. He should be able to iden- 
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tify a normal adult personality and to describe the various stages of 
development leading up to it. Such information is essential for the de- 
tection and treatment of the deviations from the normal. As the topics 
normality and the normal range of individual differences have been 
discussed elsewhere and particularly in the preceding chapter, nothing 
further will be said of them. Psychology should have useful data to 
contribute to a number of the therapies that have been listed and some 
of them will be briefly referred to. 


TREATMENT BY SUGGESTION 


Among the earlier methods of treatment, such as the use of magic, 
religious exercises, animal magnetism, as well as among the more re- 
cent developments of Christian Science and New Thought, suggestion 
seems to play an unwitting but important réle (Chapter 5). The ele- 
ments of mystery, wonder, and power surrounding the curative agent 
are well calculated to put the patient in the state of expectation appro- 
priate for effective suggestion. There are no particular theories under- 
lying the methods included in this group, unless it be the complete 
denial of the reality of the symptoms such as occurs in some of the 
modern cults. The readjustments that are wrought are comparable with 
the experiences of religious conversion or with the breaking of a strong 
habit and the establishment of a new one in its place in the case of 
normal individuals. In fact the mechanisms of the treatment accord to 
a degree with James’ (314, Vol. I, 123) well-known law of habit forma- 
tion, to “launch ourselves with as strong and decided an initiative as 
possible.” When a sudden and revolutionary readjustment of habits 
and attitudes has been thus accomplished, a permanent cure may pos- 
sibly ensue. But an effective treatment should follow James’ instruc- 
tions further : 


Accumulate all the possible circumstances which shall reinforce the right 
motives; put yourself assiduously in conditions that encourage the new way; 
make engagements incompatible with the old....This will give your new be- 
ginning such a momentum that the temptation to break down will not occur 
as soon as it otherwise might, and every day during which a breakdown is 
postponed adds to the chances of its not occurring at all. 


In other words, a real readjustment, whatever the method by which it 
is initiated, in order to conform to sound psychological principles, 
should include such a regulation of the environment, and such a pro- 
gram of activities that the discarded reactions cannot recur. The 
method of suggestion, if it satisfies these requirements, may meet with 
success. 

Hypnotism was employed by Prince (511) and a form of partial 
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hypnotism or relaxation by Sidis (565) for facilitating the readjust- 
ment process. It was reputed to be possible by these means, when skil- 
fully used, to gain a maximum of cOdperation from the patient, and, 
by eliminating resistance and positive antagonism, to increase the speed 
with which new habits and attitudes can be established. 


PERSUASION 


Closely related to the foregoing methods are those that employ per- 
suasion, sermonizing, exhortation, and moralization upon the patient. 
The doctor will explain the patient’s condition to him and exhort him 
to adopt a more rational attitude toward life. This treatment will be 
repeated day after day and for hours at a time until the patient finally 
succumbs, and accepts the proposed modes of reaction or is pronounced 
an incurable case. There is in this method a large component of sug- 
gestion either intentional or unintentional. It is more successful, nat- 
urally, where the physician inspires confidence and carries the authority 
engendered by a long list of cures to his credit. Psychologically, ex- 
hortation is not, when taken alone, a sound method of reéducation, and 
unless supplemented by the laborious process of establishing proper 
ideals and purposes and correct habits and attitudes, should be ex- 
pected to be of very limited value. The whole trend of modern educa- 
tion is away from such methods and toward the use of properly con- 
trolled exercise in the right course of action. 


RELAXATION AND REST 


Several methods of treatment seem particularly directed toward 
building up the energy supply of the patient, although they have been 
known as psychological methods. The rest cure associated with the 
name of Weir Mitchell has had a long history. Rest is sometimes sup- 
plemented by complete isolation and the prohibition of conversation. 
Where the personal history of the case shows evidence of exhaustion, 
such treatment is advocated by Janet (316, 149-206) and others as a 
preliminary to psychological treatment. It would seem logical enough, 
in the treatment of mental as well as physical ailments, that the body 
should be well nourished and as free from fatigue as possible. The rest 
and isolation have been used frequently as the curative process rather 
than as a preliminary to it. It has been suggested that the treatment is 
a kind of punishment, which is more unpleasant than the condition that 
the patient escapes by the adoption of his symptoms. Hence, he is led 
to readjust his behavior in order to escape the punishment. This treat- 
ment is usually accompanied by persuasion on the part of the physi- 
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cian with the suggestive influence that this implies. As stated above, 
such devices may serve as secondary aids in directing the course of the 
readjustment. 

Economy of energy is an especially vital factor in the treatment of 
the neuroses according to Janet. For him the neurotic is an individual 
who is constitutionally deficient in energy or, at least, is one whose 
stock of energy is readily depleted as the result‘:of emotional shock, 
fatigue, or strain of any sort. 

Most disorders of behavior result from a lack of these forces. If I may be 
permitted such a comparison, all these diseases are nothing more than various 
ways of going bankrupt and falling into misery.... Nothing is more urgent 


when one is confronted by an individual on his way to bankruptcy than to 
reduce his expenses and to establish a strict economy. (316, 206) 


The treatment consists, not in confining the patient to complete rest 
in bed, but rather in a simplification of his living conditions. His com- 
plicated situations must be resolved, his responsibilities must be re- 
duced, his decisions must be made for him, prolonged effort must be 
avoided, and the need for adaptation to changed conditions must be 
reduced to a minimum. A modern version of the therapy of relaxation 
will be found in the writings of Jacobson (311) who by experimental 
research has attempted to put the evidence for the curative power of 
rest and relaxation upon a strictly scientific foundation. He has found 
that complete relaxation can be learned at any age including the very 
young and the very old and by the mentally deficient as well as by the 
normal. In the conditions where it is not the primary therapy em- 
ployed, it will serve as an aid to whatever treatment is being applied. 


PSYCHOANALYTIC TREATMENT 


The psychoanalytic treatment, as distinguished from diagnosis, con- 
sists in redirecting the energy of the sex impulse (or other impulses 
according to the theory) which finds outlet in an abnormal attachment 
to some object or person, and the expression of which constitutes the 
symptoms of the neurosis (274). This readjustment is known as sub- 
limation. The procedure consists, first, in the transference of the attach- 
ment to the analyst, from whom it is then redirected or sublimated into 
various useful channels. The impulse remains the same, although the 
means of attaining its satisfaction are found in a great variety of digni- 
fied reactions. McDougall (408; 473) describes the process of sublima- 
tion as follows: 


If a puppy is taught to obtain food by sitting up and “begging” for it, instead 
of straightway seizing it in his teeth, that might be called intellectual sublima- 
tion of the simplest kind; and if, in the service of the same impulse, he learns 
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to perform a complicated trick in order to obtain his food, that is a further 
stage of the same process. In the same way, if a child, instead of being allowed 
to obtain what he wants (food, or any ether natural goal) by merely seizing 
it or clamoring for it, is taught to earn it, as the reward of a useful or kindly 
action, he is being led to sublimate his instinctive energies. In the animals only 
a very limited kind of intellectual sublimation is possible; but man is capable 
of vastly greater intellectual sublimation; and, what is more important, he is 
capable of moral sublimation; that is to say, man can learn to substitute for 
his natural goals, goals higher in the moral scale; the same instinctive impulses 
that would have impelled him towards the natural or instinctive goal, then 
sustain his efforts toward the higher goal. 


According to the Freudian view, the sex impulse, diversified thus by 
the process of sublimation, is the driving force toward all life’s intel- 
lectual, ethical, and aesthetic activities. Sublimation, thus interpreted, 
is almost, if not entirely, coextensive with education, although educa- 
tion is not assumed to derive its impelling force solely from the sex 
impulse. The exact technique by which the sublimation is accomplished 
differs somewhat according to the particular point of view of the psy- 
choanalyst, but for all it consists in the delicate process of guiding and 
inspiring the patient into a normal course of behavior. It comes about 
as the culmination of long and repeated conferences between physician 
and patient, during which the closest confidence is established between 
them through the act of transference. The personality of the physician 
thus plays a very significant part in the treatment. The guidance is 
aided and facilitated not a little by the use of suggestion, a device that 
at one time was repudiated as foreign to the psychoanalytic method, 
but has recently been acknowledged as a distinct aid. Barring the 
particular terminology and the emphasis upon the sex tendencies, 
the sublimation process is closely akin to those already discussed, 
and is essentially a process of reéducation. 


REEDUCATION 


All the methods of readjustment thus far mentioned are in a sense 
forms of reéducation, although the psychological principles underlying 
educational methods are subordinated to some special theory or are en- 
tirely neglected. The reéducation method advocated and employed pri- 
marily by Franz, Wells, and others in America represents an approach 
to the problem from the psychological point of view. The patient is 
viewed from normality as a starting point, and all his reactions are 
treated as deviations from the normal. This difference in approach may 
appear to be of little consequence, yet it frequently has a pronounced 
influence upon the methods of treatment, as appears from an instance 
cited by Franz (180). A patient was suffering from an apparent in- 
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ability to speak and write as a result of a gun-shot wound in the neck, 
which was supposed in some way, such as the severance of nerves, to 
have caused the disability. He was brought, for special examination, 
by his physician who reported the circumstances of the case and the 
efforts that had been made toward reéducation. 

The patient proved to be psychoneurotic and his disabilities were 
in danger of being fixated by the attitude of the physician that there 
must be something wrong. At the same time this attitude counteracted 
the beneficial effect of the expectation that the patient was normal and 
could perform the tasks required. According to Franz (180, 209-210) : 


The principle of reéducation is that of habit formation. It is either a replace- 
ment of old, inadequate or harmful methods of reacting with new habits more 
like those of the other individuals in his environment, or it is the formation of 
new habits to take the place of those that have been lost. In other words, re- 
education is to the abnormal what education is to the normal—it is a matter of 
acquisition of habits that will enable the individual to take his place in the 
working, playing, social world. 


The successful reéducation of patients with functional disorders re- 
quires that the patient must have some insight into his abnormality, at 
least to the extent of recognizing that he is different from other people; 
that he must have or acquire the desire to get well; and that he must 
have confidence in his physician or instructor. Finally, he must have 
careful guidance and supervision in the course of the reéducation 
process. All the devices that have been found to be effective in facilitat- 
ing learning and giving it a permanent fixation should be employed. 
The proper distribution and duration of trials, the demonstration of 
improvement by measuring and recording performance, and the use of 
incentives to effort appropriate for the particular case may be bor- 
rowed directly from the psychological laboratory. The generous use of 
suggestion and encouragement are recognized as valuable assets. These 
principles of education or of reéducation are being applied with re- 
markable results by Carlson (86) and others in the treatment of motor 
disturbances and paralyses of many varieties. 


PSYCHOLOGY AND THE MEDICAL SGHOOL 


The importance of psychological data and methods as adjuncts to 
the more customary diagnostic and treatment methods, and directly in 
the diagnosis and treatment of mental disorders, as well as their im- 
portance in the understanding of the personality of the patient, raises 
the question of the place psychology should occupy in the medical 
school. When the curriculum of the typical medical school is analyzed, 
it is found that the experience and training of the student are largely 
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clinical. This means that his observation is, for the most part, of path- 
ological conditions. He may easily fail to acquire sufficient information 
concerning normal types, and the direction, conditions, and range of 
normal variability. Such knowledge, which might well be partially 
furnished by adequate psychological training, would at least warn him 
of the fallacies of generalizing clinical findings without due regard for 
the facts of normal variability. 

The medical course as it is now offered seems to provide little train- 
ing in exact and purposive experimentation. An excessive proportion 
of the student’s time seems to be occupied with the memorizing of 
anatomical minutiae, most of which are straightway forgotten, the dis- 
ciplinary value of which is at least questionable, and the content of 
which is always accessible in the manuals. It seems for these reasons 
that one of the most fruitful contributions which psychology can make 
to medicine is a rigorous, specially adapted, full-year course in experi- 
mental psychology, which should be incorporated at an early point in 
the curriculum of the medical schools. In such a course much stress 
should be laid on methods and techniques of arriving at experimental 
certainty, avoiding logical fallacies and inductive errors, and of ade- 
quately controlling the grounds of inference under circumstances in 
which very slight factors may play important roles. 


tee ee cul IN DC ALP SveC HO O1G 1 sir 


In recent years there has been a slowly developing tendency to intro- 
duce special knowledge and skill of a psychological sort into hospital 
service, in connection with examination and case work, nursing, 
therapy, and research. During and since the first World War this 
movement was given an impetus through the recognition that the 
reconstruction of patients in the military hospitals was in many in- 
stances essentially a reéducation process. Not only in neuropsychiatric 
hospitals but also in institutions for the care and treatment of ortho- 
pedic and surgical cases, for the blind, deaf, and tubercular, and 
especially in connection with occupational therapy, points of contact 
were found between psychology and medicine. 

Occupational activity has not only its aspects of diversion and exer- 
cise, but may be specifically directed toward the restoration of particu- 
lar members, functions, and muscle groups. After an inventory of the 
patient’s aptitudes and interests, his intelligence and educational prep- 
aration, such work may be more intelligently and effectively directed 
toward the patient’s ultimate advantage as well as toward his present 
functional requirements. The well-established principles of educational 
psychology are entirely relevant to the processes of reéducation as well, 
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and reéducation is coming more and more to be recognized as an im- 
portant phase of therapy. Educational psychology and its applications 
may afford assistance not only in the technique of reconstruction, but 
also in the preliminary inventory of capacity and disability. 

Furthermore, many patients will require vocational readjustment 
after discharge, and experience shows that a competent vocational psy- 
chologist may also be of service in this process of readaptation to eco- 
nomic and social life. During the hospital residence and after discharge 
or parole, moreover, the general factor of morale has high importance. 
Whether the development and maintenance of morale be undertaken 
by physician, nurse, social worker, or psychologist, it is definitely a 
psychological undertaking. 

In particular instances, notably in conditions such as aphasia, func- 
tional nervous complaints, various paralyses, and in recovery after 
operations and amputations, intensive individual reéducation has great 
usefulness. There is reason to believe that a certain proportion of in- 
dividuals who now deteriorate under institutional treatment might 
profit materially through discerning individual reéducation. This seems 
even to be the case in those psychiatric pictures commonly diagnosed 
as dementia praecox, in which the prognosis is usually considered un- 
favorable. 

The value of psychological measurements and records of the changes 
in capacity under given remedial measures has already been indicated. 
By such means not only may useful records be secured for correlation 
with the therapeutic measures, but the patient’s attitude toward his 
own condition and toward the therapy may be usefully improved by 
picturing to him concretely the actual increments of functional restora- 
tion from day to day. 

Finally, the hospital psychologist may undertake various research 
projects, following up clinical, experimental, and statistical suggestions, 
especially in cases where the patient’s conduct and general adjustment 
to life are of special concern. In the case of neuropsychiatric conditions, 
these suggestions are especially relevant, and it is in such conditions 
that the application of the psychologist’s skill and knowledge is re- 
garded most hopefully. 

This brief survey of the services of a psychological character that 
are now called for, or soon will be called for, in the treatment of pa- 
tients, shows that neither the psychologist nor the psychiatrist nor the 
general practitioner is equipped to render them. The lack of an ade- 
quate training program has been vigorously pointed out by Murray 
(451). Poffenberger (503, 760) has proposed: 


... the creation of a codrdinated program of training for the profession of 
mental therapist. Such a program will mean scrapping old traditions of therapy 
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as the treatment of disease, breaking with old traditions of the medical school 
training of the psychiatrist and of the purely academic training of the clinical 
psychologist. Whether the new product, after extracting what is essential from 
psychiatry, psychology, social work, and elsewhere, will resemble more nearly 
the psychiatrist, the psychologist, or the psychiatric social worker of today, 
should be a matter of small moment. That a professional group shall evolve 
which is in every respect competent to deal with the menace of the growing 
army of the mentally unfit is a matter of utmost concern to all. 


Harrington (242) has gone still farther and has proposed the estab- 
lishment of a “School of Mental Health” whose principal function, as 
described on page 558, would be to provide a more adequate form of 
mental therapy than the practising physician is able to obtain for his 
patients at the present time. 

Whether the need that has been outlined above can best be met by 
modifying the training of the doctor of medicine, or by modifying the 
training of the psychologist, or by creating a new profession cannot be 
safely predicted at present. There can be no doubt that the need will 
be met. 


35 


Psychology in Education 


It is appropriate that the presentation of the principles of applied 
psychology should close with a chapter on the applications to educa- 
tion, for nowhere are these principles so universally applicable. The 
two sets of foundation facts upon which applied psychology rests are 
individual differences and the need for adjustment to these differences. 
They are equally basic facts for education. Education represents the 
first practical activity in which the applications of psychology were 
made in any systematic way. So numerous and so varied have these 
applications become that a working knowledge of psychology is now 
generally required of all teachers. In training schools for teachers the 
courses in general, experimental, genetic, abnormal, and differential 
psychology constitute an important part of the curriculum. 

Between the two fields of psychology and education the codperation 
has been so long established and so cordial that the content of general 
psychology has been much enriched through investigations whose pri- 
mary problems were educational. Furthermore, practically all the mat- 
ters dealt with in the preceding chapters have a direct bearing upon 
the problems of education and many of them represent portions of the 
content of educational psychology. Since these things are true, this 
chapter on the relation of psychology to education will indicate only 
the main directions of application and give suggestive illustrations of 
those that have not been discussed. 


THE EDUCATIONAL PROCESS 


The early conceptions of education treated it as a single, unitary 
process of “training the mind,” “molding character,” and “giving cul- 
ture.” A real step, however inadequate one may now consider it, was 
taken when the “mind” was analyzed into distinguishable and namable 
‘faculties,’ and the effectiveness of teaching was regarded from the 
point of view of those faculties. Still more wholesome and influential 
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was the further step in analysis in which these faculties (such as mem- 
ory, instinct, imitation, perception, attention, and will) were realized 
to be but convenient and artificial names given to various groups of 
specific habits and tendencies. “Learning” or “culture” was thereupon 
broken down into more elementary and constituent aspects, school sub- 
jects were separated one from the other, and attempts were made to 
correlate them in the curriculum in such a manner that each set of 
tendencies or habits would be given adequate attention, exercise, or 
inhibition. 

Further application of this analytic process led to the discovery that 
a school subject, such as arithmetic, is by no means a unitary enterprise 
on the part of teacher or student, but in itself involves a considerable 
variety of more elementary processes, each of which must be considered 
in detail if the whole is to be adequately and economically mastered. 
In arithmetic the ideas of amount, of units of sequence and position, of 
counting, of grouping, and of manipulating; familiarity with the sym- 
bols; comprehension of the operations and meanings which the sym- 
bols denote, must all be recognized. Questions at once arise concerning 
the most “psychological” sequence and organization of these various 
functions and processes. 

Not only is the school subject thus reduced to its constituent proc- 
esses, but each operation in one of these processes is ultimately ana- 
lyzed into a group of still more specific acts and habits. Thus in such a 
simple operation as adding a column of numbers 


... investigation seems to give evidence that... eight or nine distinct functions 
are involved, each of which calls for the use of several bonds. Besides these 
positive connections, a child in learning (to add) must inhibit other connections 
which are incorrect, and these must often outnumber the correct ones. And yet 
column addition has always (heretofore) been treated as a simple habit—with 
perhaps one element of complexity when carrying is involved. It is evident that 
if the habit concerned does involve eight or nine different functions, a child 
might go astray in any one. His difficulty in forming the habit might be in 
connection with one or several of the processes involved. Knowledge on the 
part of the teacher of these different steps of the habit, and appreciation by him 
of the possibilities of making errors, are the prerequistes of efficient teaching of 
habits. (587) 


In a similar way such a concept as that of the child’s “will” has been 
clarified only by analyzing it into the constituent motivational and 
emotional trends. These motivational trends in turn are understood 
only by recognizing them as native and acquired needs and desires 
which demand satisfaction (Chapter 2). The emotions are compre- 
hended only by breaking them up into the elementary feelings and their 
combinations, and by investigating the physiological processes under- 
lying them. 
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It should not disturb the student of applied psychology or of educa- 
tion to discover that this process of analyzing behavior into smaller 
and smaller specific units may have gone too far and that a reaction in 
the contrary direction is discernible. A radical return swing of the pen- 
dulum away from the so-called molecular concepts has occurred in 
biology (105) and in physiology (221) and is now being reflected in 
psychology, particularly in the concepts of Gestalt psychology. It is 
reflected also in the so-called “total personality” point of view repre- 
sented by Allport in his Personality (6) in contrast to what has been 
called the “atomistic” conception. The infiltration of this concept of 
totalitarianism into education is observable in the Principles of Edu- 
cational Psychology by Commins (109) which is organized upon the 
organismic concept. As usual, the applied psychologist in education as 
in other fields will find his best working formulas within the “middle 
of the road” rather than at either extreme. Generally this intermediate 
position evolves out of an overlapping of the extremes. Thus, the 
sharply contrasting concepts of learning known as “trial and error” 
and “insight” have merged into an interpretation that might be called 
“srowing insight” or “insightful trial and error” (Chapter 4). 


THE RAW MATERIALS OF EDUCATION 


Long before psychology became recognized as an independent field 
of scientific inquiry, writers on educational subjects were mainly oc- 
cupied with discussions concerning the nature of the child’s mind, the 
sources of his interest, the varieties of his powers, and the modifi- 
ability of his capacities. The work of education came to be conceived 
as that of effecting changes in the behavior or feelings of the individual 
who was taught. 

The “original nature of man,” his inborn tendencies to attend, react, 
and retain, his predispositions, the range and limits of his capacities, 
the rate at which these mature, the conditions of their effective activity, 
their transitoriness, their mutual inhibitions and reénforcements, must 
be learned by the teacher either beforehand or through painful ex- 
perience (Chapters 2 and 3). For these original traits are given only 
in the form of certain large and vague tendencies, and the task of edu- 
cation consists in so working with them as to make the individual 
effective in the circumstances and for the purposes for which he is to 
live. Some of these tendencies must be inhibited if he is to be socially 
adapted, as, for example, his tendencies to take what he sees, to strike 
when injured or affronted. Other tendencies must be selectively trained, 
stimulated, and specialized, as his tendencies to vocal utterance, to 
motor activity, and to construction. In such processes it is important 


PSYCHOLOGY IN EDUCATION 607 


to know in some detail the ways in which original tendencies may be 
modified, the consequences of their enforced suppression, and their 
futility unless directed. Punishment, disuse, and substitution may all be 
employed in this process, but by no means all of them with equal suc- 
cess or on all occasions, 


Poe Een daVelal) (Op Auiaes AUS ie EL Pe OLNEY DOR 
MODERN EDUCATION 


Whatever confusion certain psychological theories of mental organ- 
ization may have created in the educational process, psychology has 
made an unquestioned contribution in that it has forced attention upon 
the individual and impelled educators to adapt methods of instruction 
to suit him. This shift of attention from the earlier theories of educa- 
tion to the concrete facts about individuals brought about a revolution 
in educational methods as radical as those that later occurred and are 
still occurring in business and industry. In all these fields the new con- 
cept has gained such impetus that no obstacles, whether institutional, 
administrative, or financial, can long withstand its advance. The 
changes in education have been so great and so widespread as to leave 
practically no single person unacquainted with them. 

The knowledge of the ways in which individuals differ from each 
other, of the degrees and directions of this variation, of its causes and 
educational consequences is the foundation on which must be based all 
discipline, all differentiation of studies, all guidance and advice. Some 
idea was given in Chapter 1 of the nature and magnitude of these 
differences. Especially characteristic of modern education is the study 
of individual differences in mental constitution, and the attempt to 
recognize these differences in classification, discipline, and teaching. 
The traditional classification on the basis of chronological age has given 
way to the recognition of mental levels. The discrepancies between in- 
tellect and achievement that are commonly encountered in unimproved 
public schools are well illustrated in a case cited by Terman (608, 
Chap. 5). Two classes from the fifth grade of a school system were 
studied intensively, and yielded the data shown in Table 84. 

Two students in class A are capable of doing eighth-grade work, 
one-fourth of them are ready for the seventh grade, and one-half for 
the sixth grade. On the other hand, there are in class A eight pupils 
who are adapted for only fourth-grade work. In class B there are four- 
teen pupils capable of only fourth-grade work, seven who should be in 
the third grade, and one who probably belongs in second grade. These 
differences among students in the same class, making uniform instruc- 
tion impossible, are paralleled by the differences found between the 
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classes that are supposed to attain the same standards of achievement. 
The median IQ of class A is 108, and that of class B is 91. Class A has 
44 per cent of cases with an IQ of above 110, whereas class B has only 
10 per cent; class A has 19 per cent of the IQ’s below 90, whereas class 
B has 44 per cent. The achievement of the two classes, measured by 
standardized educational tests, shows equally striking differences. In 
addition, subtraction, multiplication, division, and in reasoning, the 
average difference is more than two school grades, although differences 
in spelling are considerably less. 


TABLE 84 


INDIVIDUAL DIFFERENCES AMONG FIFTH-GRADE STUDENTS * 





Class A Class B 
Number? of students. o.--e ee - 41 38 
Range of chronological age ..... 9.5 to 14 years 9.5 to 15 vears 
Rangesotemental sagem: em mciseereris 10 to 15 years 7.8 to 14 years 
Rangenot pO) wersins roars cera tastes 78 to 148 60 to 144 


5 Sie L. M. Terman, The Intelligence of School Children (Boston, Houghton Mifflin Co., 1919), 

Every teacher of experience can recall from earlier years of work, 
case after case in which labor, worry, and sacrifice were entailed by the 
failure to recognize, in the “problem,” a mentally defective boy, an 
adolescent girl, a neurotic parent, a paranoid superintendent, or a senile 
member of the board. Many a microcephalic child, with his irremedi- 
able mental limitations, has caused the teacher sleepless nights, and 
many a pupil has in turn been seriously impeded through life because 
of the principal’s failure to understand the true nature of a speech 
defect, a choreic tic, or a proclivity for day-dreaming. 

There is no excuse today for such maladjustments of students, for 
general school success can be predicted with a high degree of accuracy. 
Some notion of the scope and value of such prediction of attainable 
educational level was given in Chapter 15 by way of the forecasts of 
Terman for elementary-school children, of Cobb for high-school chil- 
dren, and of Thorndike for college students. 

It should be mentioned incidentally that the concept of individuality 
in modern education applies to teacher as well as to student. It is no 
longer considered adequate to characterize a teacher as good, fair, or 
poor. The teaching function has been broken down into such elements 
as instruction, discipline, leadership, and social and moral influence. 
Indeed, each of these is recognized to be a very complex process. The 
task of teaching a class from the point of view of instruction alone is 
analyzable into the steps or stages of preparation, presentation, com- 
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parison, and abstraction, generalization, application, and drill or re- 
view. Faulty instruction is detected and remedied in terms of still 
smaller specific elements. A multitude of devices have been published 
by means of which teachers can be rated for their various qualities. 
These take one or other of the many forms described in Chapter 14. 


DEVELOPMENT OF THE INDIVIDUAL 
THROUGH EDUCATION 


Reaction tendencies in the form of feeling, conduct, or knowledge, 
not provided by original nature, must be impressed on the individual in 
the form of habits. Talking, reading, writing, using a machine, the 
multiplication table, and a thousand habits, simple and complex, must 
all be individually acquired. It is the task of education to see that 
these habits are most adequately, economically, and permanently ac- 
quired. Here, then, all the laws of learning, all the studies of memory, 
all the facts and principles of habit formation, interference, forgetting, 
and association are of vital importance in the operations of the class- 
room, the laboratory, and the textbook. 

The advantages of spontaneous effort over mechanical repetition, the 
relative effectiveness of reward and punishment, the influence of motive 
and incentive, the inadequacy of imitation, the importance of pleasure 
in success, the expectation of a systematic curve of learning, the mean- 
ing of plateaus, the value of determining tendencies, intentions, and 
purposes, the value of a problem or project, the character of play tend- 
encies and their possibility of useful organization and direction, the 
specific nature of habits, the absence of any considerable transfer from 
one field to another, the significance of identical elements in materials, 
work habits, or general attitudes, all these are but random selections 
from an endless list of principles that have been evolved from psycho- 
logical investigations in the laboratory and in the classroom. Many of 
them have been discussed in the preceding chapters. 

A familiar experiment of the psychological laboratory consists in the 
observation and recording of the processes of acquiring some new habit 
or act or skill. An animal may be placed in a cage from which it can 
escape only by performing some simple or complex set of movements, 
after which it may be rewarded by food. Or a human being is given 
some new task to learn, such as solving a puzzle, acquiring dexterity in 
some muscular feat, or becoming proficient in the use of some instru- 
ment, some set of symbols, some type of judgment. Records of the 
modes of attack, variations in method, types of errors, rate of learning, 
conditions of improvement, degree and ease of retention, tendency to 
distraction and interference, effects of disturbance, introspections of 
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the worker, and similar facts, enable the experimenter not only to pic- 
ture in a graphic way the course of the act of learning, but also to 
formulate various general principles concerning the relative effective- 
ness of different methods and the differences between individuals. These 
have been demonstrated in earlier chapters particularly as they have 
found application in the industrial or work situation. 

The work of the teacher consists mainly in supervising the forma- 
tion of habits of these and related types. It is therefore useful for the 
teacher to become familiar, through performing such experiments in 
the laboratory or observing them in a demonstration, with the tenden- 
cies and principles underlying the learning process. In a similar way 
the classical experiments in memory, perception, and attention all have 
their technical and professional value in picturing in concrete and sys- 
tematic form the psychology of the pupil. It would be difficult to find a 
classical psychological experiment that does not, at some point or other, 
admit of practical application in education. 

If now, for the more or less artificial materials and acts of the labora- 
tory, the mastering of actual school subjects and operations be sub- 
stituted, the laboratory technique leads to a genuine experiment in 
education, especially if the experiment be performed on such individ- 
uals as comprise the school population. In this way the value of various 
methods of instruction, arrangements of material, amounts of drill, dis- 
tributions of practice, proportions of study, rest and recitation, lengths 
of class period, and so forth, may be accurately and quantitatively de- 
termined. In such cases the laboratory technique is employed not 
merely by way of illustration but as an instrument of educational 
research. 

By such experimental methods, for example, one pioneer investigator 
(516) was able to measure the arithmetical abilities of pupils in several 
grades in a number of schools. He found that the results of teaching 
varied greatly from school to school, the capacity in each school ap- 
pearing consistently in all of its grades. By comparing these data with 
the amount of time given to arithmetic in the school programs, the 
size of the classes, the age of the pupils, and the conditions of their 
home life, it was shown that none of these factors was responsible for 
the differences in arithmetical ability. It is hence suggested that varia- 
tions in methods of teaching and supervision are perhaps the respon- 
sible factors. The influence of these factors may be measured in the 
same experimental way. 

In the modern school not only are efforts made to adjust the curricu- 
lum and the extra-curricular activities to the individual differences of 
the pupils, but special classes and methods are adapted to the particu- 
lar needs of the feeble-minded, the backward, the precocious, the sick, 
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the crippled, the blind, and the deaf (255) (286). Even special classes 
for those to whom spelling (177) (285), or arithmetic (631), or reading 
(200) present special difficulties are by no means uncommon. The poor 
speller, the truant, the blockhead, the prodigy (284), instead of being 
sources of worry, prayer, and administrative despair, have become the 
subject-matter of zealous scientific research. 


THE MEASUREMENT OF EDUCATIONAL PRODUCTS 


The derivation of scales for the measurement of intellectual level 
was originally prompted by the urgent need for such measures in school 
supervision and administration. In the comparative experiments of 
pedagogy it is desirable, if possible, to select the pupils to be tested in 
such a way that groups of equal native capacity be submitted to the 
conditions of the experiment. In the consideration of an individual 
pupil and his educational difficulties it is first of all important to know 
whether he brings a normal intelligence to bear on these difficulties or 
whether he is originally inferior or superior in mental equipment. His 
disposition and treatment, his classification and direction must be ran- 
dom unless these facts are ascertainable. Scales of mental measurement 
make possible the prediction, long beforehand, of the probable quality 
of the pupil’s later academic and vocational achievement, thus in many 
instances saving waste to society, accident to industry, expense and 
worry to parents, and fruitless effort to teachers and supervisors. The 
individualization of pedagogy is made more completely possible by the 
construction and elaboration of the various types of scales for mental 
measurement and intellectual diagnosis. Through the intelligent use of 
these products of the laboratory, the selective work which previously 
required years to accomplish may often be effected in a single hour. 

Growing out of the development of scales for the measurement of 
general mental level, and closely related to this movement in method 
and purpose, is the work on the derivation of scales for the measure- 
ment of special school products (462). By methods originally devised 
for the measurement of experiences and materials whose values could 
be serially arranged but not quantitatively expressed, the qualities of 
such products as handwriting (624), literary composition (602, 84- 
112), drawing, spelling (495), arithmetic (462), reading (200), lan- 
guage ability (602, 148-161), and mechanical construction can now be 
evaluated. 

By the use of such scales the pupil himself can observe in a definite 
way the progress of his learning. The teacher is enabled to check up 
her methods of instruction and drill, since such scales make possible 
direct comparison of one class with another. The practical impossi- 
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bility of making such comparisons without the use of standardized 
measuring scales has been demonstrated many times. 

The educational supervisor may from time to time determine in exact 
ways the relative effectiveness of the instruction of different teachers, 
in so far as the value of this instruction depends on the character of 
the children’s work. Standards of performance may be laid down for the 
various school grades and uniformity of practice developed in different 
parts of the school system. Statements of individual capacity in school 
subjects may assume quantitative form, and the assignment of grades 
and marks may lose much of its variability and unreliability. The 
work of one school system may be compared with another, and the 
utility of surveys thus extended beyond the consideration of buildings 
and grounds, ventilation and salaries, so as to include the actual psy- 
chological products of the classroom. No student of applied psychol- 
ogy can afford to ignore these important field instruments, how they 
are made and used, and the nature of the results obtained from their 
use. 


EDUCATION OF THE PERSONALITY 


The study and treatment of maladjusted personalities and the the- 
ories of the causes of maladjustment that have grown out of them have 
attracted attention to the early years of life as the critical period for 
personality development. Proof that the mechanism of the conditioned 
response functions at birth or earlier has likewise strengthened the 
belief in the importance of the early years of life for normal develop- 
ment. Consequently, the responsibility for the proper cultivation of the 
child’s personality and for the correction of maladjustments that have 
occurred in the pre-school years has come to rest heavily upon the 
elementary school. The discussions of crime and disease in the preced- 
ing chapters have demonstrated forcibly the need for normal per- 
sonality growth. 

The progressive schools have attempted to meet their responsibility 
by putting almost as much emphasis upon the personality as upon the 
intellect in their program of work and play. Whether one speaks of a 
mental-hygiene program or merely of modern education, according to 
Ryan (538, va 


..-In many schools of today one finds an atmosphere of friendliness and 
happy activity. Much of the traditional formality, the forced silence, the ten- 
sion, the marching is gone. Children’s voices are heard in the halls and class- 
rooms. The younger children come gaily down the stairways, naturally and 
relatively unrestrained, the older boys and girls throng the corridors or outside 
walks, making their way to school rooms, shops, studios, libraries, laboratories, 
and playing fields—to tasks that mean something to them, that make demands 
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upon their energies and their imagination, that often involve hard, difficult 
work, but work that they recognize as creative. Beauty of surroundings is con- 
sidered a first requirement in these schools—there are flowers about, brightly 
colored murals painted by the children, attractive, informal workrooms for the 
various groups. ...Art and music have begun to play the réle that belongs to 
them as fundamentals in education and life. 


There should be added to this picture the child-guidance clinics, the 
school psychiatric service, the vocational service, and the visiting- 
teacher service that bridge the gap between school and home. The 
whole pattern of the educational program may seem unduly elaborate 
and costly, but it will be fully justified if it prevents only a fraction 
of the crime and disease that are said to come from early maladjust- 
ment. The correctness of the philosophy and the practical consequences 
of the plan can be measured only in the statistics of a coming genera- 
tion. 

Both Morgan (438) and Sherman (561) emphasize the point that 
mental disorders, whether they be mild or serious, come in part from 
the inability of the individual to solve his own problems. The child 
overprotected in his home is likely to meet with obstacles in school 
that seem to him impossible to surmount. Therein lies one of the great- 
est potential liabilities of the school environment and at the same time 
one of its greatest potential assets. The liability becomes transformed 
into an asset when the obstacles are intelligently graded in difficulty 
by the teacher so that their magnitude grows as the strength and ca- 
pacity to meet them grows. The child does not, then, acquire the habit 
of sidestepping his responsibilities by feigning illness or playing 
“hookey,” which may be early steps toward criminality or neurosis, but 
instead he meets his tasks with the confidence that he can accomplish 
them. This process of adjusting the task to the competence of the stu- 
dent to meet it is not an easy one for the teacher. It requires an in- 
telligent insight, a knowledge of human nature and a sympathetic 
interest that relatively few teachers possess. When an incompetent 
teacher tries to make the adjustment, the outcome is likely to be a 
coddling of the child, whereby the road to achievement is made too 
easy. Herein lies the justification for the severe indictment of modern 
education so frequently made, that it does not prepare the child for 
the realities of life. Maladjustments due to overprotection can be just 
as serious as those which arise from expecting more of the individual 
than he can deliver. 

The solution of the problem of educational adjustment will come 
most readily, not from discarding the modern point of view in educa- 
tion, as critics so often advise, but, as Ryan (538) clearly points out, 
from the selection and training of more competent teachers. 
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ADULT EDUCATION 


If it ever was true that one had completed his education at any speci- 
fied age, it is certainly not true today. Education has been broadly 
defined as a process of adjustment, and acceptance of that definition 
means that the process of education for any individual never ends as 
long as he has life. Environment, and especially social environment, is 
constantly changing and the rate of change seems to be accelerating. 
Learning acquired in the “horse and buggy” days became outmoded 
with the advent of the automobile, and the learning of the latter period 
is becoming even more rapidly outmoded with the rapid expansion of 
aviation, the radio, and television. One must ever be learning new 
things if he is to keep abreast of the times, physically, socially, politi- 
cally, and philosophically. 

This is at once the setting and the need for adult education. It finds 
its justification in the facts of the psychology of learning and reten- 
tion. Evidence was presented in Chapter 3 to show that no one up to 
the age of sixty years can find an excuse in his chronological age for 
failure to learn (615, 177-194). What decrease in speed and facility 
occurs with increasing years—and there is some loss—can be more than 
compensated for by knowledge of how to employ one’s time to the 
best advantage and by interest in what one wishes to accomplish. The 
laws of learning for the adult are the same as those for the child and 
the youth, although they must, it is true, be applied with understand- 
ing and skill, and with somewhat greater flexibility (614). 


NEW TOOLS IN EDUCATION 


The educator had only begun to incorporate the motion picture into 
his techniques of instruction when the radio, with its almost unlimited 
potentialities in education, became available for his use. The adaptation 
of these two media of communication, the one visual and the other 
auditory, raises many important psychological problems. The former 
came at a time when attention was already being focused on visual aids 
in education and found ready acceptance on that account (706). 

Cantril and Allport (83) have described the aspects of radio broad- 
casting that raise psychological problems in the education of the child 
and the adult. Those are of particular interest that relate to the adapta- 
tion of the radio to classroom instruction. Along with its recognized 
advantages, they cite numerous disadvantages. These do not, however, 
counterbalance the former and can be overcome by proper adaptation 
of the radio technique to this specific use. Among the advantages are 
the larger audience that can be reached, and at a lower cost per person; 
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the increased interest and entertainment value through dramatization 
and showmanship; the broadened outlook and inspiration that come 
from radio contact with better teachers. The disadvantages include the 
absence of visual aids; the lack of the personal touch of the teacher ; 
the loss of opportunity on the part of the students to question the in- 
structor and of the chance to make constructive suggestions; and the 
lack of opportunity to ask for repetition of what is not heard or under- 
stood. The mere recital of these disadvantages will suggest to the alert 
mind modifications of procedure that will tend to dissipate them. 

The one fact that appears to be generally accepted is that the radio 
cannot be a substitute for the more usual types of classroom instruc- 
tion, but should be employed as an adjunct to them. When used in this 
way, all the devices of outlines, discussions, questions, and reviews can 
be called into service. Moreover, when the radio is thus combined with 
the more customary modes of presentation, the question of the relative 
ease of learning by eye and by ear that has been the subject of so much 
research (369), will become relatively unimportant. The applied psy- 
chologist need scarcely be reminded that the relative advantages and 
disadvantages of the motion picture and the radio as compared with 
the traditional modes of instruction are not to be determined by mere 
inspection. These matters, as well as the multitude of specific problems 
which they raise, can be adequately dealt with only by the application 
of psychological knowledge and techniques such as it has been the 
purpose of this book to present. 





19a. 


Zon 


24. 


Bibliography 


Acuittes, E. M., “Experimental Studies in Recall and Recognition,” Arch. 
Psychol. (New York), 1920, No. 44. 

ApaMs, H. F., “The Good Judge of Personality,” J. Abnorm. (Soc.) Psychol., 
1927, 22, 172-181. 

Apter, A., The Practice and Theory of Individual Psychology (New York, 
Harcourt, Brace and Co., 1929). 

ALEXANDER, F., and Hraty, W., Roots of Crime: Psychoanalytic Studies (New 
York, Alfred Knopf, 1935). 


. Avtport, G. W., “The Use of Personal Documents in Psychological Science,” 


Soc. Sci. Res. Council, 1942, Bull. No. 49. 

, Personality: A Psychological Interpretation (New York, Henry Holt 
and Co., 1937). 

and Opsert, H. S., “Trait-Names: A Psycho-Lexical Study,” Psychol. 
Monog., 1936, No. 211. 








. American Recommended Practice of School Lighting, Ilum. Eng. Soc. Trans., 


1938, 33, 317-378. 


. Awnastast, A., Differential Psychology (New York, The Macmillan Co., 1937). 
. ANDERSON, O. D., and Lippetr, H. S., “Observations on Experimental Neurosis 


in Sheep,” Arch. Neurol. Psychiat., 1935, 34, 330-354. 
and PARMENTER, R., “A Long-Term Study of the Experimental Neurosis 
in the Sheep and Dog,” Psychosom. Med. Monog., 1941, 2, Nos. 2 and 3. 





. Anperson, V. V., “The Problem Employee: His Study and Treatment,” Person. 


T1978" 7-203 2225: 
, Psychiatry in Industry (New York, Harper and Brothers, 1929). 





. ANDREW, D. M., and Paterson, D. G., “Measured Characteristics of Clerical 


Workers,” Employment Stabilization Res. Inst., Univ. Minn. Bull. Series, 
1934, 3, No. 1. 


. ANsBACHER, H., “Perception of Number as Affected by the Monetary Value of 


the Objects,’ Arch. Psychol. (New York), 1937, No. 215. 


. ARTHUR, GRACE, “Tutoring as Therapy,” Amer. J. Orthopsychiat., 1939, 9, 179- 


185. 


. AsH, I. E., “Fatigue and Its Effects upon Control,” Arch. Psychol. (New York), 


1914, No. 31. 


. AXEL, R., “Estimation of Time,” Arch. Psychol. (New York), 1924, No. 74. 
. Bascocx, H., “An Experiment in the Measurement of Mental Deterioration,” 


Arch. Psychol. (New York), 1930, No. 117. 

, Time and the Mind (Cambridge, Mass., Sci-Art Publishers, 1941). 

, “The Level-Efficiency Theory of Intelligence,’ J. Psychol., 1941, 11, 
261-270. 








. Bacay, E., The Psychology of Personality (New York, Henry Holt and Co., 


1928). 
Baccu, B. K., “The Adaptation and Variability of Response of the Human 
Brain Rhythm,” J. Psychol., 1937, 3, 463-485. 
Batpwin, B. T., “The Physical Growth of Children from Birth to Maturity,” 
Univ. Ia. Stud. Child Welf., 1921, 1, No. 1. 
and Srecuer, L. I., “Mental Growth Curve of Normal and Superior 
Children,” Univ. Ia. Stud. Child Welf., 1922, 2, No. 1. 
617 





618 PRINCIPLES OF APPLIED PSYCHOLOGY 


A 


26. 


20. 


28. 


28a. 


28b. 


* 29. 


30. 


aul 


32. 


B35 


34. 


Bde 


36. 


Sie 


38. 


39. 


40. 


41. 


42. 


43. 


44, 
45, 


46. 


47. 


48. 


49, 


49a. 


Barmack, J. E., “Boredom and Other Factors in the Physiology of Mental 
Effort,” Arch. Psychol. (New York), 1937, No. 218. 

Barnes, R. M., Motion and Time Study (New York, John Wiley and Sons, 
1940). 

, “A Study of the Effects of Practice on the Elements of a Factory 

Operation,” Univ. Ia. Stud. Eng., 1940, Bull. No. 22. 

and Munopet, M. E., “Studies of Hand Motions and Rhythm Appearing 

in Factory Work,” Univ. Ia. Stud. Eng., 1938, Bull. No. 12. 

and Munoet, M. E., “A Study of Simultaneous and Symmetrical Hand 

Motions,” Univ. Ia. Stud. in Eng., 1939, Bull. No. 17. 

, Munpet, M. E., and MacKenziz, J. M., “Studies of One and Two- 
Handed Work,” Univ. Ia. Stud. in Eng., 1940, Bull. No. 21. 

Barton, J. W., “Smaller vs. Larger Units in Learning to Typewrite,” J. Educ. 
Psychol., 1921, 12, 465-474. 

BECHTEREW, W., and pve Lance, M., “Die Ergebnisse des Experiments auf dem 
Gebiete der Kollektiven Reflexologie,” Zt. Angew. Psychol., 1924, 24, 305-344. 

Beck, S. J., “Introduction to the Rorschach Method,’ Amer. Orthopsychiat. 
Monog., 1937, No. 1. 

BecxHam, A. S., “Minimum Intelligence Levels for Several Occupations,” Per- 
son. J., 1930, 9, 309-313. 

Bepate, E. M., “Comparison of the Energy Expenditure of a Woman Carrying 
Loads in Eight Different Positions,’ Industr. Fat. Res. Bd. Rep., 1924, No. 29. 

Beprorp, T., “The Warmth Factor in Comfort at Work,” Jndustr. Hlth. Res. 
Bd. Rep., 1936, No. 76. 

Benepict, F., and Carpenter, T. M., “The Influence of Muscular and Mental 
Work on Metabolism,” U. S. Dept. Agric. Exper. Stat. Bull., 1909, No. 208, 
52-100. 

Benussi, V., “Die Atmungssymptome der Liige,’ Arch. Ges. Psychol., 1914, 31, 
244-273. 

Bercius, R., “Die Ablenkung von der Arbeit durch Larm und Musik und ihre 
strukturtypologischen Zusammenhange,” Z. Arbeitspsychol., 1939, 12, 89-114. 

BERNREUTER, R. G., The Personality Inventory (Stanford University, Calif., Stan- 
ford University Press, 1931). 

Brus, A. G., “Blocking: A New Principle of Mental Fatigue,’ Amer. J. 
Psychol., 1931, 43, 230-245. 

, “The Influence of Muscular Tension on the Efficiency of Mental Work,” 

Amer. J. Psychol., 1927, 38, 227-251. 

and Brown, C., “The Quantitative Set,” J. Exp. Psychol., 1929, 12, 
301-323. 

Bus, M. A., “A Method for Classifying the Jobs and Rating the Efficiency of 
Clerical Workers,” J. Pers. Res., 1923, 1, 384-393. 

, “Relation of Mental Alertness Test Score to Positions and Permanency 
in Company,” J. Appl. Psychol., 1923, 7, 154-156. 

BrncHaM, W. V., “The Accident-Prone Driver,” Human Factor, 1932, 6, 158-169. 

and Davis, W. T., “Intelligence Test Scores and Business Success,” J. 

Appl. Psychol., 1924, 8, 1-22. 

and Freyp, M., Procedures in Employment Psychology (New York, 
A. W. Shaw, 1926), pp. 122-142. 

BLANKENSHIP, A. B., “The Influence of the Question Form upon the Response 
in a Public Opinion Poll,” Psychol. Rec., 1940, 3, 345-422. 

Branton, M. G., “The Behavior of the Human Infant during the First Thirty 
Days of Life,” Psychol. Rev., 1917, 24, 456-483. 

Brock, H., “The Influence of Muscular Exertion upon Mental Performance,” 
Arch. Psychol. (New York), 1936, No. 202. 

Biume_r, H., “Critiques of Research in the Social Sciences: I. An Appraisal of 
Thomas and Znaniecki’s The Polish Peasant in Europe and America,” Soc. 
Sci. Res. Council, 1939, Bull. No. 44- 





























. —_, Legal Psychology (New York, Prentice-Hall, 1931). 
. —, “Measuring Interest Objectively,” Sch. & Soc., 1923, 17, 444-448. 


BIBLIOGRAPHY 619 


. Boas, F., The Mind of Primitive Man, rev. ed. (New York, The Macmillan Co., 


1938). 


. Borres, M. M., “The Basis of Pertinence; A Study of the Test Performance of 


Aments, Dements and Normal Children of the Same Mental Age,” Arch. 
Psychol. (New York), 1937, No. 212. 
Borinc, E. G., “Capacity to Report upon Moving Pictures as Conditioned by 
Sex and Age,” J. Crim. Law Criminol., 1916, 6, 820-834. 
, “Cutaneous Sensation after Nerve-Division,’ Quart. J. Exp. Physiol., 
1916, 10, No. 1. 
, The Physical Dimensions of Consciousness (New York, D. Appleton- 
Century Co., 1933). 








. Bowman, I, “Our Better Ordering and Preservation,” Science, 1941, 93, 191-197. 
. BrapsHaw, F. F., “The American Council on Education Rating Scale: Its Re- 


liability, Validity, and Use,” Arch. Psychol. (New York), 1930, No. 119. 
Brarnarp, P. P., “Interest Tests in Vocational Guidance,” Vocat. Guid. Mag., 
1928, 6, 156-159. 


. Brivces, J. W., and Dorttncer, V. M., “The Correlation Between Interests 


and Abilities in College Courses,” Psychol. Rev., 1920, 27, 308-314. 


. BricHam, C. C., A Study of American Intelligence (Princeton, Princeton Uni- 


versity Press, 1923). 


. Briwuatt, D. R., “Family Resemblances among American Men of Science,” 


Amer. Nat., 1922, 56, 504-547 and 1923, 57, 74-88, 137-152, 326-344. 


. Britt, S. H., “The Social Psychology of Law,” Ill. Law Rev., 1939-40, 34, 


919-928. 


. Brown, J. F., The Psychodynamics of Abnormal Behavior (New York, McGraw- 


Hill Book Co., 1940), pp. 251-268. 


. Brown, W., “Individual and Sex Differences in Suggestibility,’ Univ. Calif. 


Publ. Psychol., 1916, 2, No. 6, pp. 291-430. 


. Burcess, E. W., and Corrrerr, L. S., Jr., Predicting Success or Failure in 


Marriage (New York, Prentice-Hall, 1939). 


. Burnett, I., “An Experimental Investigation into Repetitive Work,” IJndustr. 


Fat. Res. Bd. Rep., 1925, No. 30. 


. Burr, E. T., “Minimum Intellectual Levels of Accomplishment in Industry,” 


J. Pers. Res., 1924, 3, 207-212. 


. Burt, C. L., “The Causal Factors of Juvenile Crime,” Brit. J. Psychol. (Med. 


pect.), 1923, 3, 1-33: 
, Mental and Scholastic Tests (London, London County Council, 1921). 
, The Young Delinquent (London, University of London Press, 1927). 








. Burtt, H. E., “The Inspiration-Expiration Ratio During Truth and Falsehood,” 


J. Exp. Psychol., 1921, 4, 1-23. 





, Psychology and Industrial Efficiency (New York, D. Appleton-Century 





Co., 1929). 
, “Sex Differences in the Effect of Discussion,” J. Exp. Psychol., 1920, 3, 
390-395. 


and Gasxm1, H. V., “Suggestibility and the Form of the Question,” 
J. Appl. Psychol., 1932, 16, 358-373. 





. Busu, A. D., “Tobacco Smoking and Mental Efficiency,” NV. Y. Med. J., 1914, 99, 


519-527. 


. Casot, R. C., What Men Live By (Boston, Houghton Mifflin Co., 1914). 
. Cannon, W. B., Bodily Changes in Pain, Hunger, Fear and Rage (New York, 


D. Appleton-Century Co., 1929). 
, The Wisdom of the Body (New York, W. W. Norton and Co., 1939). 





. Cantrit, H., “General and Specific Attitudes,” Psychol. Monog., 1932, 42, No. 


192, 88-92. 
, The Invasion from Mars (Princeton, Princeton University Press, 1940). 





620 PRINCIPLES OF APPLIED IESYCHOLOGY 


82. 
83. 
84. 
85. 


86. 
87. 


88. 
89. 
90. 
91. 


92. 
93. 


94. 


95. 
96. 


97. 
98. 


99. 


100. 


101. 
102. 


103. 


104. 


105. 


106. 


107. 


108. 


109, 


110, 


CantriL, H., The Psychology of Social Movements (New York, John Wiley and 
Sons, 1941). 

and Axport, G. W., The Psychology of Radio (New York, Harper and 

Brothers, 1935). 

and Arzport, G. W., “Recent Applications of the Study of Values,” 
J. Abn. (Soc.) Psychol., 1933-4, 28, 259-273. 

Capes, H. M., “Vocabulary Changes in Mental Deterioration,” Arch. Psychol. 
(New York), 1939, No. 242. 

Cartson, E. R., Born that Way (New York, John Day Co., 1941). 

CarRMICHAEL, L., “An Experimental Study in the Prenatal Guinea-Pig of the 
Origin and Development of Reflexes and Patterns of Behavior in Relation 
to the Stimulation of Specific Receptor Areas during the Period of Active 
Fetal Life,” Genet. Psychol. Monog., 1934, 16, No. 5-6. 

Carr, H. A., An Introduction to Space Perception (New York, Longmans, 
Green and Co., 1935). 

Carter, H. D., “Twin Similarities in Occupational Interests,” J. Educ. Psychol., 
1932, 23, 641-655. 

, Conran, H. S., and Jones, M. C., “A Multiple-Factor Analysis of Chil- 
dren’s Annoyances,” J. Genet. Psychol., 1935, 47, 282-298. 

Carver, M. E., “Listening vs. Reading,” in Cantrizr, H. and Arrport, G. W., 
The Psychology of Radio (New York, Harper and Brothers, 1935), Chap. 9. 

Cason, H., “Common Annoyances,” Psychol. Monog., 1930, 40, No. 182. 

, “The Conditioned Pupillary Reaction,” J. Exp. Psychol., 1922, 5, 108- 

146, 153-196. 

, “Criticisms of the Laws of Exercise and Effect,’ Psychol. Rev., 1924, 

31, 397-417. 

, “Sensory Conditioning,” J. Exp. Psychol., 1936, 19, 572-591. 

Catrety, J. McK., American Men of Science, 2nd ed. (New York, Science Press, 
1910). 

, “Families of American Men of Science,” Pop. Sci. Mo., 1915, 86, 504- 

515 and Scient. Mo., 1917, 4, 248-262; 5, 368-378. 

, “A Statistical Study of American Men of Science,” Science, 1906, 24, 
658-665, 699-707, 732-742. 

CatTett, R. B., “A Culture-Free Intelligence Test,” I, J. Educ. Psychol., 1940, 31, 
161-179. 

, “The Effects of Alcohol and Caffeine on Intelligent and Associative 
Performance,” Brit. J. Psychol. (Med. Sect.), 1930, 70, 20-33. 

CuHapMan, J. C., Trade Tests (New York, Henry Holt and Co., 1921). 

CuassELL, C. F., The Relation Between Morality and Intellect (New York, 
Teachers College, Bureau of Publications, 1935), No. 607. 

Cuettew, H., Human and Industrial Efficiency (New York, G. P. Putnam’s 
Sons, 1920). 

Cueney, R. H., “Reaction Time Behavior after Caffeine and Coffee Consump- 
tion,” J. Exp. Psychol., 1936, 19, 357-369. 

Cup, C. M., Physiological Foundations of Behavior (New York, Henry Holt 
and Co., 1924). 

Coss, M. V., “The Limits Set to Educational Achievement by Limited Intelli- 
gence,” J. Educ. Psychol., 1922, 13, 449-464, 546-555. 

Cortins, N. T., The Appropriateness of Certain Color Combinations in Ad- 
vertising, Unpublished Master’s Thesis, Columbia University, New York, 
1924. 

Cortis, E. L., and Greenwoop, M., The Health of the Industrial Worker 
(Philadelphia, P. Blakiston’s Son, 1921), pp. 73ff. 

Commins, W. D., Principles of Educational Psychology (New York, The 
Ronald Press Co., 1937). 

Committee on Tests for Intoxication, “Report to Street and Highway Traffic 
Section,” National Safety Council, Chicago, IIl., 1940. 





























Gk, 
1122 
113. 
114. 
115: 
116. 
17 


118. 
119. 


120. 
121. 
122; 
123. 
124. 


125. 


126. 
WAN 
128. 
129. 
130. 
130a. 
131. 
1324 


133. 
134. 


135. 


136. 
137. 


138. 


BIBLIOGRAPHY 621 


Conxey, R. C., “Psychological Changes Associated with Head Injuries,” Arch. 
Psychol. (New York), 1938, No. 232. 

Conxun, E. G., Heredity and Environment in the Development of Man, 5th 
ed. (Princeton, Princeton University Press, 1923). 

Conxiin, E. S., “Superstitious Belief and Practice among College Students,” 
Amer. J. Psychol., 1919, 30, 83-102. 

Conran, H. S., “The Personal Equation in Ratings. An Experimental Deter- 
mination,” J. Genet. Psychol., 1932, 41, 267-293. 

and Martin, G. B., “The Index of Forecasting Efficiency,” J. Exp. 

- Educ., 1936, 4, 231-244. 

Coutant, F. R., “Determining the Appeal of Special Features of a Radio 
Program,” J. Appl. Psychol., 1939, 23, 54-60. 

Cownry, E. V., editor, Problems of Ageing (Baltimore, Williams and Wilkins, 
1939). 

Cox, J. W., Manual Skill (London, Cambridge University Press, 1934). 

Crane, A. L., “Race Differences in Inhibition,’ Arch. Psychol. (New York), 
1923, No. 63. 

Crawrorp, C. B., Influence of Mood on Rate of Learning, Unpublished Master’s 
Thesis, Columbia University, New York, 1924. 

Craw ey, S. L., “An Experimental Investigation of Recovery from Work,” 
Arch. Psychol. (New York), 1926, No. 85. 

Crowpen, G. P., “The Physiological Cost of the Muscular Movements In- 
volved in Barrow Work,” Industr. Fat. Res. Bd. Rep., 1928, No. 50. 
Cutter, A. J., “Interference and Adaptability,” Arch. Psychol. (New York), 

1912, No. 24. 

DarrenpacH, K. M., “The Relation of Memory Error to Time Interval,” 
Psychol. Rev., 1913, 20, 323-337. 

DasHrett, J. F., “Experimental Studies of the Influence of Social Situations on 
the Behavior of Individual Human Adults,” in Murcuison, C., editor, 
Handbook of Social Psychology (Worcester, Mass., Clark University Press, 
1935), pp. 1125-1140. 

Davies, A. H., and Orners, “Discussion on the Physical and Mental Effects 
of Monotony in Modern Industry,” Brit. Med. J., 1926, 2, 472-479. 

Davies, J. G. W., “The Place of Interests in Vocational Adjustment,” Occup. 
Psychol., 1939, 13, 42-51. 

Davis, R. C., “The Muscular Tension Reflex and Two of Its Modifying Con- 
ditions,” Ind. Univ. Publ., Science Ser., 1935, No. 3. 

, “The Relation of Certain Muscle Action Potentials to ‘Mental Work,’ ” 

Ind. Univ. Publ., Science Ser., 1937, No. 5. 

and Smit, H. S., “Determinants of Feeling Tone in Type Faces,” J. 
Appl. Psychol., 1933, 17, 742-764. 

Dearsorn, W. F., and Roruney, J. W. M., Predicting the Child’s Development 
(Cambridge, Mass., Sci-Art Publishers, 1941). 

De Suva, H. R., “On an Investigation of Driving Skill,” Human Factor, 
1936, 10, 1-13, 50-63. 

Devutscu, F., “The Production of Somatic Disease by Emotional Disturbance,” 
Res. Publ. Ass. Nerv. Ment. Dis., 1939, 19, 271-292. 

Dewey, J., How We Think (Boston, D. C. Heath and Co., 1910). 

, “Individuality, Equality, and Superiority,’ New Republic, Dec. 13, 

1922. 

, Interest and Effort in Education (Boston, Houghton Mifflin Co., 
1913). 

Dexter, E. G., Weather Influences (New York, The Macmillan Co,, 1904). 

DisErens, C. M., The Influence of Music on Behavior (Princeton, Princeton 
University Press, 1926). 

Dopp, S. C., International Group Mental Tests (Princeton, Princeton University 
Press, 1926). 

















622 
139. 


140. 
141. 


142. 


143, 
144. 


144a. 
145. 
146. 
147. 


148. 


158. 


163. 
164. 


165. 


PRINCIPLES OF APPLIED PSYCHOLOGY 


Dopcr, A. F., “Occupational Ability Patterns,” Teach. Coll., Columbia Univ., 
New York, Contr. to Educ., 1935, No. 658. 

Doncg, R., “The Laws of Relative Fatigue,” Psychol. Rev., 1917, 24, 89-113. 

and Benepict, F. G., “Psychological Effects of Alcohol,’ Carnegie 
Instit. Wash. Publ., 1915, No. 232. 

Dorrarp, J., and Oruers, Frustration and Aggression (New Haven, Yale 
University Press, 1939). 

Doon, L. W., The Plans of Men (New Haven, Yale University Press, 1940). 

Dovuctrass, A. A., “Micromotion Studies Applied to Education,’ Ped. Sem., 
1916, 23, 241-262. 

Dovuctas, C. G., and Priesttey, J. G., Human Physiology ecg Oxford 
University Press, 1924), p. 70. 

Downey, J., The Will-Temperament and Its Testing (Yonkers, N. Y., The 
World Book Co., 1923). 

Drake, C. A., “Accident-Proneness: A Hypothesis,” Char. & Person., 1940, 8, 
335-341. 

Draper, G., and Tourartne, G. A., “The Non-Environment Unit and Peptic 
Ulcer,” Arch. Intern. Med., 1932, 49, 616-662. 

Dvucpate, R. L., The Jukes: A Study in Crime, Pauperism, Disease, and Heredity, 
4th ed. (New York, G. P. Putnam’s Sons, 1910). 





. Duwnpar, H. F., Emotions and Bodily Changes, 2nd ed. (New York, Columbia 


University Press, 1938). 


. Duwntap, K., Habits, Their Making and Unmaking (New York, Liveright 


Publ. Corp., 1932). 


. Duruam, J. S., Certainty versus Severity of Punishment, Unpublished Master’s 


Thesis, Columbia University, New York, 1925. 


. Durkin, H. E., “Trial-and-Error, Gradual Analysis, and Sudden Reorganiza- 


tion,” Arch. Psychol. (New York), 1937, No. 210. 


. Durett, F., Fundamental Sources of Efficiency (Philadelphia, J. B. Lippincott 


Co., 1914), p. 4. 


. Dvorak, A., Merrick, N. I., Deatey, W. L., and Forp, G. C., Typewriting 


Behavior (New York, American Book Co., 1936). 


. Dvorax, B. J., in Steap, W. H., and Oruers, Occupational Counselling Tech- 


niques (New York, American Book Co., 1940), Chap. IX, pp. 155-174. 


. Ecos, K. G., “New York State’s Accomplishments and Immediate Aims in 


Extra-Institutional Care of Mental Defectives,” Amer. Assoc. Study Feeble- 
minded, Proc. 48th Ann. Session, 1924. 


. Exriort, F. R., “Memory for Visual, Auditory and Visual-Auditory Material,” 


Arch. Psychol. (New York), 1936, No. 199. 


. Exvtis, H., Man and Woman (New York, Charles Scribner’s Sons, 1914). 


Espero, C. A., “The Localization of Tumors of the Frontal Lobe of the Brain 
by Quantitative Olfactory Tests,’ Bull. Neurol. Instit., N. Y., 1936, 4, 
535-543. 

, “The Sense of Smell,” Bull. Neurol. Instit., N. Y., 1935, 4, 1-4. 

and Brewer, E. D., “A Detailed Description of the Technique of the 

Two Olfactory Tests Used for the Localization of Supratentorial Tumors 

of the Brain,” Bull. Neurol. Instit., N. ¥Y., 1936, 4, 501-510. 

and Levy, I., “A New and Simple Method of Quantitative Olfac- 

tometry,” Bull. Neurol. Instit., N. Y¥., 1935, 4, 5-19. 











. Exton, P. M., “A Study of the Output in Silk Weaving During the Winter 


Months,” Industr. Fat. Res. Bd. Rep., 1920, No. 9. 

Estaproox, A. H., and Davenport, C. B., The Nam Family: A Study in 
Cacogenics (New York, Cold Spring Harbor, 1912). 

Evans, J. E., “The Effect of Distraction on Reaction Time,’ Arch. Psychol. 
(New York), 1916, No. 37. 

Everson, G., “The Human Element in Justice,” J. Crim. Law Criminol., 
1919-20, 10, 90-99. 


165a. 
166. 
167. 
168. 


169. 


170. 


LWA 


1723 
173% 
174. 
i755 
175a. 
176. 
177. 
178. 
179. 
180. 


181. 


182. 


183. 
184. 
185. 
186. 
187. 
188, 


189. 


BIBLIOGRAPHY 623 


Ewart, E., Srasnore, S. E., and Tirrty, J., “A Factor Analysis of an Industrial 
Rating Scale,” J. Appl. Psychol., 1941, 25, 481-486. 

Ewine, A. W. G., and Ewrne, I. R., The Handicap of Deafness (New York, 
Longmans, Green and Co., 1938). 7 

Farmer, E., “Accident Proneness and Accident Liability,” Occup. Psychol., 
1940, 14, 121-131. 

Fercuson, G. O., “The Psychology of the Negro,” Arch. Psychol. (New York), 
1916, No. 36. 

FERNBERGER, S. W., Viretes, M. S., and Cartson, W. R., “The Effect of 
Changes in Quality of Illumination upon Visual Perception,” J. Appl. 
Psychol., 1934, 18, 611-617. 

Ferree, C. E., and Rann, G., “The Effect of Mixing Artificial Light with 
Daylight on Important Functions of the Eye,’ Trans. Illum. Eng. Soc., 
1926, 21, 588-609. 

and Ranp, G., “Further Experiments on the Efficiency of the Eye 

under Different Conditions of Lighting,” Trans. Illum. Eng. Soc., 1915, 10, 

407-501. 

and Ranp, G., “Good Working Conditions for Eyes,” Person. J., 

1936-7, 15, 334. 

and Ranp, G., “Human Factor in Airplane Crashes,’ Arch. Ophthal. 

(Chicago), 1937, 18, 789-795. 

and Ranp, G., “Lighting in Its Relation to the Eye,” Proc. Amer. 

Phil. Soc., 1918, 57, 440-478. 

and Ranp, G., “Some Experiments on the Eye with Different Illumi- 

nants,” Part II, Trans. Illum. Eng. Soc., 1919, 14, 107-132. 

and Rann, G., “The Work and its Illumination,’ Person. J., 1940, 19, 
55-64 and 93-98. 

Fotry, J. P., “Factors Conditioning Motor Speed and Tempo,” Psychol. Buill., 
1937, 34, 351-397. 

Foran, T. G., The Psychology and Teaching of Spelling (Washington, D.C., 
Catholic University Press, 1934). 

FRANKLIN, E. E., “The Permanence of the Vocational Interests of Junior 
High School Pupils,” Vocat. Guid. Mag., 1927, 5, 152-156. 

Franz, S. I., Handbook of Mental Examination Methods (New York, The 
Macmillan Co., 1919). 

, Nervous and Mental Re-Education (New York, The Macmillan Co., 
1923). 

Franzen, R., “An Examination of the Effect of Number of Advertisements in a 
Magazine upon the ‘Visibility’ of these Advertisements,” J. Appl. Psychol., 
1940, 24, 791-801. 

FREEMAN, G. L., “Changes in Tension-Pattern and Total Energy Expenditure 
During Adaptation to ‘Distracting’ Stimuli,’ Amer. J. Psychol., 1939, 52, 
354-360. 

, Diurnal Variations in Performance and Energy Expenditure (Chicago, 

Northwestern University Press, 1935). 

, Introduction to Physiological Psychology (New York, The Ronald 

Press Co., 1934). 

, “The Spread of Neuro-Muscular Activity During Mental Work,” J. 

Genl. Psychol., 1931, 5, 479-493. 

and Hovranp, C. IL. “Diurnal Variations in Performance and Related 
Physiological Processes,” Psychol. Bull., 1934, 31, 777-799. 

Freup, S., A General Introduction to Psychoanalysis (New York, Boni and 
Liveright, 1920). 

Frevp, M., “The Graphic Rating Scale,” J. Educ. Psychol., 1923, 14, 
83-102. 

———, “The Measurement of Interests in Vocational Selection,” J. Person. 
Res., 1922, 1, 319-328. 



































624 
190. 


191. 


203. 
204. 
205. 
206. 
207. 


208. 
209. 


210. 
Zalit 
22; 


Ploy 
214. 


Any. 
216. 
Zils 


218. 
219, 


220. 





PRINCIPLES * OFA Pal DED eet ov iC rl Ori lGayi 


, “A Method for the Study of Vocational Interests,” J. Appl. Psychol., 
1922, 6, 243-254. 

Fryer, D., “Intelligence and Interest in Vocational Adjustment,” Pedag. Sem., 
TOS AGO i271 

, The Measurement of Interests in Relation to Human Adjustment (New 

York, Henry Holt and Co., 1931). 

, “Occupational-Intelligence Standards,” Sch. & Soc., 1922, 16, 273-278. 

, “Predicting Abilities from Interests,’ J. Appl. Psychol., 1927, 11, 

212-225. 

, “The Significance of Interest for Vocational Prognosis,” Ment. Hyg., 

1924, 8, 466-505. 

















. Gatton, F., Hereditary Genius (New York, The Macmillan Co., 1869). 
. Garrett, H. E., Statistics in Psychology and Education (New York, Longmans, 


Green and Co., 1937). 
and Scuneck, M. R., Psychological Tests, Methods and Results (New 
York, Harper and Brothers, 1933). 


. GartH, T. R., Race Psychology (New York, McGraw-Hill Book Co., 1931). 
. Gates, A. I., The Improvement of Reading (New York, The Macmillan Co., 


1935). 
, “Variations in Efficiency During the Day, Together with Practice Effects, 
Sex Differences, and Correlation,’ Univ. Calif. Publ. Psychol., 1916, 2, 
1-156. 





. Gates, G. S., and Risstanp, L. O., “The Effect of Encouragement and Dis- 


couragement upon Performance,” J. Educ. Psychol., 1923, 14, 21-26. 

Gaupet, F. J., “Individual Differences in the Sentencing Tendencies of Judges,” 
Arch. Psychol. (New York), 1938, No. 230. 

GHISELLI, E. E., “Essential Conditions in the Determination of the Extent of 
Trait Variability,’ J. Appl. Psychol., 1939, 23, 436-439. 

Grsson, J. J., “The Reproduction of Visually Perceived Forms,” J. Exp. Psychol., 
1929, 12, 1-39. 

GILBERT, G. M., “Inter-sensory Facilitation and Inhibition,’ J. Genl. Psychol., 
1941, 24, 381-407. 

GrsreTH, F. B., and GrpretH, L. M., Fatigue Study (New York, Sturgis and 
Walton, 1916). 

——., Motion Study (New York, D. Van Nostrand Co., 1911). 

, “Wealth from Standardization: A Typical Example in Simplified 

Spelling,” Bull. Soc. Industr. Eng., 1923, 5, 3ff. 

and GrpretH, L. M., Applied Motion Study (New York, The Mac- 
millan Co., 1919). 

GiupretH, L. M., The Psychology of Management (New York, Sturgis and 
Walton, 1914). 

Girtmanp, A. R., and Netson, D., “The Effects of Coffee on Certain Mental 
and Physiological Functions,” J. Genl. Psychol., 1939, 21, 339-348. 

Gituin, J. L., Taming the Criminal (New York, The Macmillan Co., 1931). 

Gover, E., editor, An Investigation of the Technique of Psycho-Analysis 
(Baltimore, Williams and Wilkins Co., 1940). 

Guivueck, S. S., Mental Disorder and the Criminal Law (Boston, Little, Brown 
and Co., 1925), pp. 274-390. 

and Griurcx, E. T., Five Hundred Criminal Careers (New York, 
Alfred Knopf, 1930). 

Gopparp, H. H., Feeble-Mindedness: Its Causes and Consequences (New York, 
The Macmillan Co., 1914). 

, The Kallikak Family (New York, The Macmillan Co., 1912). 

GotpMark, J., and Hopxuys, M. D., “Comparison of an Eight-Hour Plant and 
a Ten-Hour Plant,” U. S. Publ. Hlth. Serv., Publ. Hlth. Bull., 1920, No. 106. 

GotpsmitH, D. B., “The Use of the Personal History Blank as a Salesmanship 
Test,” J. Appl. Psychol., 1922, 6, 149-155. 














221. 


222. 


223. 


234. 


236. 
237. 


239. 


240. 


241. 


242. 


243. 


244. 


245. 


246. 


247. 


BIBLIOGRAPHY 625 


Gotpstetn, K., The Organism: A Holistic Approach to Biology (New York, 
American Book Co., 1939). 

and Scuerrer, M., “Abstractvand Concrete Behavior: An Experimental 
Study with Special Tests,” Psychol. Monog., 1941, 53, No. 239. 

GoopenoucH, F. F., “The Development of the Reactive Process from Early 
Childhood to Maturity,” J. Exp. Psychol., 1935, 18, 431-450. 





. GoopMan, L., and Guan, A., The Pharmacological Basis of Therapeutics 


(New York, The Macmillan Co., 1941). 


- Gown, E. B., The Executive and His Control of Men (New York, The 


Macmillan Co., 1915). 


. Grasrietp, G. P., and Martin, E. G., “Variations in the Sensory Threshold 


for Faradic Stimulation in Normal Human Subjects,” Amer. J. Physiol., 
1912-1913, 31, 300-308. 


. Grar, O., “Die Arbeitspause in Theorie und Praxis,” Psychol. Arbeiten, 1927, 


9, 563-681. 

, “Uber lohnendste Arbeitspausen bei geistiger Arbeit,” Psychol. Ar- 
beiten, 1922, 7, 548-611. 

, “Uber Pausenwirken bei Arbeit mit verchiedener Willenspannung,” 
Psychol. Arbeiten, 1927, 9, 228-243. 

, “Uber die Wirkung mehrfacher Arbeitspausen bei geistiger Arbeit,” 
Psychol. Arbeiten, 1925, 8, 265-303; 1927, 9, 1-69. 











. Guirrorp, J. P., Psychometric Methods (New York, McGraw-Hill Book Co., 


1936). 


. Gutiixsen, H., “The Influence of Occupation upon the Perception of Time,” 


J. Exp. Psychol., 1927, 10, 52-59. 


. Gunotacu, R. H., “The Proper Function of Psychotechnology,” Sci. Mon., N. Y., 


1935, 40, 546-551. 
, “The Psychologists’ Understanding of Social Issues,’ Psychol. Bull., 
1940, 37, 613-620. 





. Guturm, E. R. The Psychology of Learning (New York, Harper and 


Brothers, 1935). 
Hatt, G. S., Adolescence (New York, D. Appleton-Century Co., 1904). 
Hart, O. M., “The Disagreeable Job: Selecting Workers Who Will Not Be 
Annoyed,” Person. J., 1930, 9, 297-304. 


. Hampty, W. D., and Beprorp, T., “Preliminary Notes on Atmospheric Con- 


ditions in Boot and Shoe Factories,” Industr. Fat. Res. Bd. Rep., 1921, 
Novi? 

Hamitton, H. C., “The Effect of Incentives on Accuracy of Discrimination 
Measured on the Galton Bar,” Arch. Psychol. (New York), 1929, No. 
103. 

Hanawatt, M. G., “Memory Trace for Figures in Recall and Recognition,” 
Arch. Psychol. (New York), 1937, No. 216. 

Harmon, F. L., “The Effects of Noise upon Certain Psychological and Physi- 
ological Processes,” Arch. Psycho]. (New York), 1933, No. 147. 

Harrincton, M., “A Proposal for the Establishment of a School of Mental 
Health,” J. Appl. Psychol:, 1940, 24, 540-552. 

Hart, B., The Psychology of Insanity (London, Cambridge University Press, 
1916). 

Hartman, R., and Dasutett, J. F., “An Experiment to Determine the Relation 
of Interests to Abilities,” Psychol. Bull., 1919, 16, 259-262. 

Hartmann, G. W., “The Facilitating Effect of Strong General Illumination 
upon the Discrimination of Pitch and Intensity Differences,” J. Exp. 
Psychol., 1934, 17, 813-822. 

, “The Increase of Visual Acuity in One Eye Through Illumination of 

the Other,” J. Exp. Psychol., 1933, 16, 383-407. 

and Newcoms, T., editors, Industrial Conflict (New York, Cordon Co., 


1940). 








626 
248. 
249, 
250. 
o5e 


2514. 
252. 


XG 
254. 
BSS. 
256. 


25177. 


ohh 


PRINCIPLES OF APPLIED PS Y CHOLOG yy 


HartsHorne, H., Character in Human Relations (New York, Charles Scribner’s 
Sons, 1932). 

and May, M. A., Studies in Deceit (New York, The Macmillan Co., 

1928). 

and May, M. A., Studies in the Organization of Character (New York, 

The Macmillan Co., 1930). 

and May, M. A., Studies in Service and Self-Control (New York, The 
Macmillan Co., 1929). 

Heary, W., The Individual Delinquent (Boston, Little, Brown and Co., 1915). 

, Mental Conflicts and Misconduct (Boston, Little, Brown, and Co., 

1917). 

, Pathological Lying, Accusation, and Swindling (Boston, Little, Brown 

and Co., 1915). 

, Personality in Formation and Action (New York, W. W. Norton and 
Co., 1938). 

Hecx, A. O., The Education of Exceptional Children (New York, McGraw- 
Hill Book Co., 1940). 

HensHaw, E. M., and Horman, P., “Manual Dexterity,” Industr. Health Res. 
Ba. Rep, 1933, No. 67, Part) EE 

, Hotman, P., and Lancpon, J. N., “Transfer of Training in Manual 

Dexterity and Visual Discrimination,” Industr. Health Res. Bd. Rep., 

19OSSyNomo7e arte L: 























. Hicarp, E. R., and Marouis, D. G., Conditioning and Learning (New York, 


D. Appleton-Century Co., 1940). 


. Hut, A. V., Muscular Movement in Man: The Factors Governing Speed and 


Recovery from Fatigue (New York, McGraw-Hill Book Co., 1927). 
, Lonc, C. N. H., and Lupron, H., “Muscular Exercise, Lactic Acid and 
Oxygen,” Proc. Roy. Soc., 1924-5, 97, Series B, 155 ff. 





. Hrwwicu, H. E., “The Physiological Action of Alcohol,’ in Emerson, H., 


Alcohol and Man (New York, The Macmillan Co., 1932), Ch. 1. 


. Hirscuserc, M., “Pathology of Criminal Justice: Innocent Convicted in Three 


Murder Cases,” J. Crim. Law Criminol., 1941, 31, 536-550. 


. Horrman, G. J., “An Experiment in Self-Estimation,” J. Abnorm. (Soc.) 


Psychol., 1923, 18, 43-49. 


. Hoxe, R. E., The Improvement of Speed and Accuracy in Typewriting (Balti- 


more, Johns Hopkins Press, 1922). 


. Horcx, H. G. O., “Effect. of Caffeine upon Chess Problem Solving,” J. Comp. 


Psychol., 1933, 15, 301-311. 


. Horrincwortu, H. L., (not published elsewhere). 





, Advertising and Selling (New York, D. Appleton Co., 1920). 

, “Correlations of Achievement Within an Individual,’ J. Exp. Psychol., 
1925, 8, 190-208. 

, “How We Learn Our Reflexes,” Psychol. Rev., 1928, 35, 439-442. 

, “The Influence of Alcohol,’ J. Abnorm. (Soc.) Psychol., 1923-24, 18, 
204-237, 311-333. 

, “The Influence of Caffein on Mental and Motor Efficiency,” Arch. 
Psychol. (New York), 1912, No. 22. 

, Judging Human Character (New York, D. Appleton Co., 1922). 

, “Perceptual Fluctuation as a Fatigue Index,” J. Exp. Psychol., 1939, 
24, 511-519. 

, Psychology of Functional Neuroses (New York, D. Appleton-Century 
C64 °1920): 

, The Psychology of the Audience (New York, American Book Co., 
1935). 

, The Psychology of Thought (New York, D. Appleton Co., 1926). 

, “The Psychophysical Continuum,” J. Phil. Psychol. Sci. Meth., 1916, 
33. 182-190 
































294. 


297. 


301a. 


304. 


305. 
306. 


307. 


308. 
309, 


BIBLIOGRAPHY 627 





, “Variations in Efficiency During the Working Day,” Psychol. Rev., 
1914, 21, 473-491. 

, Vocational Psychology (New York, D. Appleton Co., 1916). 

, Vocational Psychology and Character Analysis (New York, D. Appleton- 
Century Co., 1929). 

, “When Is a Man Intoxicated?” J. Appl. Psychol., 1925, 9, 122-130. 











. Horrincwortn, L. S., “The Frequency of Amentia as Related to Sex,” Med. 


REG NVedy oe Octau2 ore LOlge 

, “Functional Periodicity,” Teachers College, Columbia University, New 
York, Contr. to Educ., 1914, No. 69. 

, Gifted Children (New York, The Macmillan Co., 1926). 

, “The Psychology of Special Disability in Spelling,” Teachers College, 
Columbia University, New York, Contr. to Educ., 1918, No. 88. 

, Special Talents and Defects (New York, The Macmillan Co., 1923). 
, “Variability as Related to Sex Differences in Achievement,” Amer. J. 
Sociol., 1914, 19, 510-530. 

















. Hormes, J. L., “Crime and the Press,” J. Crim. Law Criminol., 1929, 20, 


6-107. 


. Hort, E. B., Animal Drive and the Learning Process (New York, Henry Holt 


and Co., 1931). 


. Hoppock, R., Job Satisfaction (New York, Harper and Brothers, 1935). 
. Horst, P., “The Prediction of Personal Adjustment,” Soc. Sci. Res. Council, 


1941, Bull. No. 48. 


. Horcuxiss, G. B., and Franxen, R. B., “Attention Value of Advertisements,” 


Bull. Grad. Sch. Business Admin., New York University, N. Y., 1920. 

and FRANKEN, R. B., The Leadership of Advertised Brands (New York, 
Doubleday, Page and Co., 1923). 

Houser, J. D., What People Want from Business (New York, McGraw-Hill 
Book Co., 1938). 





. Hovey, H. B., “Effects of General Distraction on the Higher Thought Proc- 


esses,” Amer. J. Psychol., 1928, 40, 585-591. 


. Howett, W. H., Textbook of Physiology, 14th ed. (Philadelphia, W. B. Saunders 


Co., 1940). 
Hutt, C. L., Aptitude Testing (Yonkers, N. Y., The World Book Co., 1928). 
, Hypnosis and Suggestibility (New York, D. Appleton-Century Co., 
1933). 
, “The Influence of Caffeine and Other Factors on Certain Phenomena 
of Rote Learning,’ J. Genl. Psychol., 1935, 13, 249-274. 
, “The Influence of Tobacco Smoking on Mental and Motor Efficiency,” 
Psychol. Monog., 1924, 33, No. 150. 











. “Human Sterilization Today,” Bull. Human Betterment Foundation, Pasadena, 


California. 
Humes, J. F., “The Effects of Occupational Music on Scrappage in the Manu- 
facturing of Radio Tubes,” J, Appl. Psychol., 1941, 25, 573-587. 


. Humm, D. G., and Wapswortn, G. W., Jr., “The Humm-Wadsworth Tem- 


perament Scale,” Person. J., 1933-34, 12, 314-323. 


. Hunt, T., “The Measurement of Social Intelligence,” J. Appl. Psychol., 1928, 


12, 317-334. 

Hunrincton, E., Civilization and Climate (New Haven, Yale University Press, 
1915). 

, The Human Habitat (London, Chapman and Hall, 1928). 

Hurtock, E. B., “An Evaluation of Certain Incentives Used in School Work,” 
J. Educ. Psychol., 1925, 16, 145-159. 

“Industrial Code Rules Relating to Lighting of Factories and Mercantile Estab- 
lishments,” Dept. of Labor, N.Y., 1922, Bull. No. 18. 

Jackson, D. C., Jr., “Engineering and Religion,” Science, 1940, 92, 324-326. 

Jacxson, T. A., “Errors in Self-Judgment,” J. Appl. Psychol., 1929, 13, 372-377. 





628 
310. 


311: 
312; 


Spies, 
314. 
B15: 
316. 
317. 


318. 


319. 
320. 
Sean 


EE 


336. 


339, 


PRINCIPLES, OF APPLIED PSYCHOLOGY 


Jacozsson, E., “Electrophysiology of Mental Activities,’ Amer. J. Psychol. 
1932, 44, 677-694. 

, Progressive Relaxation (Chicago, Chicago University Press, 1929). 

Jauopa, M., Some Socio-Psychological Problems of Factory Life,” Brit. J. 
Psychol., 1941, 31, 191-206. 

James, WirtiAM, On Vital Reserves (New York, Henry Holt and Co., 1911). 

, Principles of Psychology (New York, Henry Holt and Co., 1890). 

Janet, P., The Major Symptoms of Hysteria (New York, The Macmillan Co., 
1907). 

, Principles of Psychotherapy (New York, The Macmillan Co., 1924), 

pp. 149-206. 

, Psychological Healing: A Historical and Clinical Study (New York, 
The Macmillan Co., 1925). 

Jetrinex, E. M., and Joriimre, N., “Effects of Alcohol on the Individual: 
Review of the Literature of 1939,” Quart. J. Stud. Alcohol, 1940, 1, 110- 
181. 

and McFartanp, R. A., “Analysis of Psychological Experiments on the 
Effects of Alcohol,” Quart. J. Stud. Alcohol, 1940, 1, 272-371. 

Jerome, E., “Olfactory Thresholds: Measured in Terms of Stimulus Pressure 
and Volume,” Arch. Psychol. (New York), in press. 

Jersizp, A. T., Child Psychology (New York, Prentice-Hall, 1940). 

, “Mental Set and Shift,” Arch. Psychol. (New York), 1927, No. 89. 

, “Modes of Emphasis in Public Speaking,” J. Appl. Psychol., 1928, 12, 

611-620. 























. Job Descriptions for the Retail Trade, U. S. Dept. of Labor, Division of 


Standards and Research, Job Analysis and Information Section, 1938. 


. Jowanson, A. M., “Influence of Incentive and Punishment upon Reaction- 


Time,” Arch. Psychol. (New York), 1922, No. 54. 


. Jounson, H. M., “Rhythms and Patterns of Nocturnal Motility,’ Proc. 9th 


Internat, Cong. Psychol., 1929, 238-239. 

, “Speed, Accuracy and Constancy of Response to Visual Stimuli as 
Related to the Distribution of Brightnesses over the Visual Field,” J. Exp. 
Psychol., 1924, 7, 1-44. 

, “Some Neglected Principles in Aptitude Testing,” Amer. J. Psychol., 
1935, 47, 159-165. 

and Swan, T. H., “Sleep,” Psychol. Bull., 1930, 27, 1-39. 











. Jones, H. E., editor, Development in Adolescence (Berkeley, Calif., Institute 


of Child Welfare, University of Calif., 1941), 2 vols. 
and Conran, H. S., “The Growth and Decline of Intelligence,’ Genet. 
Psychol. Monog., 1933, 13, No. 3. 





. Jones, M. C., “The Elimination of Children’s Fears,’ J. Exp. Psychol., 1924, 


7, 383-390. 


. June, C. C., “The Theory of Psychoanalysis,” Nerv. Ment. Dis. Monog. Ser., 


1915, No. 19. 


. Karsrake, J. S., “The Purdue Eye-Camera: A Practical Apparatus for Study- 


ing the Attention Value of Advertisements,’ J. Appl. Psychol., 1940, 24, 
417-440. 


. Kevzey, T. L., Essential Traits of Mental. Life (Cambridge, Harvard University 


Press, 1935). 
, “Talents and Tasks: Their Conjunction in a Democracy for Wholesome 
Living and National Defense,” Harvard Education Papers, 1940, No. 1. 





. Ketrocce, W. N., The Ape and the Child (New York, McGraw-Hill Book Co., 


1933). 


. Kennepy, F., “The Interrelationship of Mind and Body,” Res. Publ. Ass. 


Nerv, Ment. Dis., 1939, 19, 1-15. 
KENNELLY, T. W., “The Réle of Similarity in Retroactive Inhibition,” Arch. 
Psychol. (New York), 1941, No. 260. 


340. 


341, 
342, 


343. 


344. 
345. 


346. 
347. 


348. 
349. 
350. 
351. 
352. 
SoS 
354. 


355. 
356. 


356a. 





BIBLIOGRAPHY 629 


Kent, G. H., and Rosanorr, A. J., “A Study of Association in Insanity,” 
Amer. J. Insan., 1910, 67, Nos. 1 and 2. 

Kitson, H. D., The Mind of the Buser (New York, The Macmillan Co., 1921). 

Kreitman, N., Sleep and Wakefulness (Chicago, University Chicago Press), 
1939, 

, Cooperman, N. R., and Mu ti, F. J., “Studies on the Physiology of 
Sleep. IX. Motility and Body Temperature During Sleep,” Amer. J. 
Physiol., 1933, 105, 574-584. 

KLINEBERG, O., “An Experimental Study of Speed and Other Factors in ‘Racial’ 
Differences,” Arch. Psychol. (New York), 1928, No. 93. 

, Negro Intelligence and Selective Migration (New York, Columbia 

University Press, 1935). 

, Race Differences (New York, Harper and Brothers, 1935). 

, “A Study of Psychological Differences Between ‘Racial’ and National 
Groups in Europe,” Arch. Psychol. (New York), 1931, No. 132. 

Knicut, F. B., “The Effect of the ‘Acquaintance Factor’ upon Personal Judg- 
ments,” J. Educ. Psychol., 1923, 14, 129-142. 

Kwnower, F. H., “Experimental Studies of Changes of Attitude,” J. Soc. 
Psychol., 1935, 6, 315-347; J. Abnorm. (Soc.) Psychol., 1936, 30, 522-532; 
J. Appl. Psychol., 1936, 20, 114-127. 

KorHier, W., Gestalt Psychology (New York, Horace Liveright, 1929). 

, The Mentality of Apes (New York, Harcourt, Brace and Co., 1925). 

Kous, S. C., “An Ethical Discrimination Test,” J. Deling., 1922, 7, 1-16. 

Latrp, D. A., “The Effects of Noise,” J. Acoust. Soc. Amer., 1930, 1,‘ 256- 
262. 

, “The Measurement of the Effects of Noise on Working Efficiency,” 

J. Industr. Hyg., 1927, 9, 431-434. 

, Personality Inventory (Hamilton, N. Y., Hamilton Republican, 1925). 

Lanois, C., “The Interpretation of Facial Expression in Emotion,” J. Genl. 
Psychol., 1929, 2, 59-72. 

, “Psychoanalysis and Scientific Method,” Proc. Amer. Philos. Soc., 1941, 

84, 515-525. 

and Hunt, W. A., “The Conscious Correlates of the Galvanic Skin Re- 

sponse,” J. Exp. Psychol., 1935, 18, 505-529. 

and Hunt, W. A., The Startle Pattern (New York, Farrar and Rine- 

hart, 1939). 

and Pacr, J. D., Modern Society and Mental Disease (New York, 

Farrar and Rinehart, 1938). 
































. Lanocpon, J. N., “An Experimental Study of Certain Forms of Manual Dex- 


terity,’ Industr. Hlth. Res. Bd. Rep., 1932, No. 66. 


. Lancrexp, H. S., “Judgment of Emotions from Facial Expressions,” J, Abnorm. 


(Soc.) Psychol., 1918, 13, 172-184. 


. Lanxes, W., “Perseveration,” Brit. J. Psychol., 1915, 7, 387-419. 
. Larson, J. A., “The Cardio-Pneumopsychogram in Deception,” J. Exp. Psychol, 


1923, 6, 420-454. 
, Lying and Its Detection (Chicago, Chicago University Press, 1932). 





. Lasswett, H. D., Casey, R. D., and Smitu, B. L., Propaganda and Promo- 


tional Activities, an annotated bibliography (Minneapolis, University of 
Minnesota Press, 1935). 


. Laune, F. F., “Predicting Criminality: Forecasting Behavior on Parole,” 


Northwestern Univ. Stud. Soc. Sci., 1936, No. 1. 


. Lawton, G., chairman, “Old Age and Aging: The Present Status of Scientific 


Knowledge,” Amer. J. Orthopsychiat., 1940, 10, 27-87. 


. Lazarsretp, P. F., editor, “Progress in Radio Research,” J. Appl. Psychol., 


1940, 24, 661-853. 
, Radio and the Printed Page (New York, Duell, Sloan and Pearce, 


1940). 





630 
370. 


Sie 
Si 


SS 
374, 
Si 
376. 
SWile 
378. 
379. 
380. 
381. 
382. 
383. 
384. 
385. 
385a. 


386. 


387. 


388. 


389. 


390. 


391. 


392. 
393. 
394, 


395. 


PRINCIPLES OF APPLIED PSYCHOLOGY 


LazarsFELD, P. F., editor, “Radio Research and Applied Psychology,” J. Appl. 
Psychol., 1939, 23, 1-206. 

Les, F.s:, “Fresh Air,” Pop. See. Mon, 1934, 84, 313: 

Leuman, H. C., and Wirry, P. A., “The Constancy of Vocational Interest,” 
Person. J., 1929, 8, 253-265. 

Levusa, J. H., The Belief in God and Immortality (Boston, Sherman, French, 

. and Co., 1916). 

, “The Weaker Sex: A Scientific Ramble,’ Atlantic Monthly, 1926 
(April), 454ff. 

Lewis, H. B., “Studies in the Principles of Judgments and Attitudes: IV, The 
Operation of ‘Prestige Suggestion,” J. Soc. Psychol., 1941, 14, 229-256. 
Lewis-Faninc, E., “Statistics Relating to the Deterrent Element in Flogging,” 

J. Roy. Stat. Soc., London, 1939, 102, 565-578. 

LinveLL, H. S., “The Experimental Neurosis and the Problem of Mental Dis- 
order,” Amer. J. Psychiat., 1938, 94, 1035-1041. 

Licon, E. M., “A Comparative Study of Certain Incentives in the Learning of 
the White Rat,’ Comp. Psychol. Monog., 1929, 6, No. 28. 

Lixert, R., “A Technique for the Measurement of Attitudes,’ Arch. Psychol. 
(New York), 1932, No. 140. 

Link, H. C., The Return to Religion (New York, The Macmillan Co., 1936), 
pp. 108-111. 

and Corsy, P. G., “Studies in Radio Effectiveness by the Psychological 
Corporation,” J. Appl. Psychol., 1940, 24, 749-759. 

Lippmann, WALTER, Public Opinion (New York, Harcourt, Brace and Co., 
1922). 

Lomproso, C., Crime, Its Causes and Remedies, trans. by H. P. Horton (Bos- 
ton, Little, Brown and Co., 1918). 

LonestarF, H. P., “A Method for Determining the Entertainment Value of 
Radio Programs,” J. App}. Psychol., 1939, 23, 46-54. 

Lorce, I., ““The Influence of the Test upon the Nature of Mental Decline as a 
Function of Age,” J. Educ. Psychol., 1936, 27, 100-110. 

, “Psychometry: The Evaluation of Mental Status as a Function of 
the Mental Test,” Amer. J. Orthopsychiat., 1940, 10, 56-59. 

Lowrey, L. G., “Five Years’ Experience in Supervision of Psychiatrists, Psy- 
chologists, and Psychiatric Social. Workers in Simultaneous Training,” 
Amer. J. Orthopsychiat., 1933, 3, 278-309. 

Lucas, D. B., and Benson, C. E., “Relative Values of Positive and Negative 
Advertising Appeals,” J. Appl. Psychol., 1929, 13, 274-300, 346-356; 1930, 
14, 218-238, 363-370. 

LuckiesH, M., and Moss, F. K., The Science of Seeing (New York, D. Van 
Nostrand Co., 1937), pp. 332-345. 

Lunn, F. H., “The Psychology of Belief: A Study of Its Emotional and Voli- 
tional Determinants,’ J. Abnorm. (Soc.) Psychol., 1925, 20, 63-81, 174- 
196. 

Mace, C. A., “Incentives: Some Experimental Studies,” Jndustr. Hlth. Res. Bd. 
Rep., 1935, No. 72. 

Mater, N. R. F., Studies of Abnormal Behavior in the Rat; the Neurotic Pat- 
tern and an Analysis of the Situation which Produces It (New York, 
Harper and Brothers, 1939). 

Matter, J. B., “General and Specific Factors in Character,” J. Soc. Psychol., 
1934, 5, 97-101. 

Manson, G. E., “What Can the Application Blank Tell?” J. Person. Res., 1925. 
4, 73-99. 

Manzer, C. W., “An Experimental Investigation of Rest Pauses,” Arch. Psychol. 
(New York), 1927, No. 90. 

MarsH, H. W., “The Diurnal Course of Efficiency,” Arch. Philos. Psychol. Sci. 
Merny Neo, [O06 INOa.: 











414, 


415. 


416. 


417. 


BIBLIOGRAPHY 631 


. Marsmatt, H., “Alcohol: A Critical Review of the vet 1929-1940,” 


Psychol. Bull., 1941, 38, 193-217. 


. Marston, W. M., “Psychological Possibilities in the Deepen Tests,” J. Crim. 


Law Gonnce 1921) 17; 551-570, 

, “Reaction Time Santon of Deception,” J. Exp. Psychol., 1920, 
Sue eite 

, “Studies in Testimony,” J. Crim. Law Criminol., 1924, 15, 5-31. 








. Martin, E. G., “Strength Tests in Industry,” U. S. Publ. Hlth. Serv., Publ. 


Hlth. Rep., 1920, No. 606 (reprint series). 


. May, M. A., “The Present Status of the Will Temperament Tests,” J. Ap/l. 


Psychol., 1925, 9, 29-52. 

and Doos, L., “Competition and Codéperation,” Soc. Sci. Res. Council, 
1937, Bull. No. 28. 

and HartsHorne, H., “First Steps toward a Scale for Measuring Atti- 
tudes,” J. Educ. Psychol., 1926, 17, 145-162. 








. McCarty, D. G., Psychology for the Lawyer (New York, Prentice-Hall, 


1929). 


. McDoveatr, W., Body and Mind (London, Methuen Co., 1918). 





, “The Conditions of Fatigue in the Nervous System,” Brain, 1909, 32, 
256-268. 

, The Group Mind (New York, G. P. Putnam’s Sons, 1920). 

, Outline of Abnormal Psychology (New York, Charles Scribner’s Sons, 
1926). 

, An Introduction to Social Psychology, 12th ed. (Boston, John W. 
Luce and Co., 1917). 

, Is America Safe for Democracy? (New York, Charles Scribner’s Sons, 
1921). 

, “Prolegomena to Psychology,” Psychol. Rev., 1922, 29, 1-43. 

















. McFappen, J. H., and Dasurert, J. F., “Racial Differences as Measured by the 


Downey Will-Temperament Test,” J. Appl. Psychol., 1923, 7, 30-53. 


. McFarranp, R. A., “Psycho-Physiological Studies at High Altitude in the 


Andes. I. The Effects of Rapid Ascents by Aeroplane and Train,” J. Comp. 

Psychol., 1937, 23, 191-225. 

, ‘“Psycho-Physiological Studies at High Altitude in the Andes. II. Sen- 

sory and Motor Responses During Acclimatization,” J. Comp. Psychol., 

1937, 23; 227-258. 

, Psycho-Physiological Studies at High Altitude in the Andes. III. Men- 

tal and Psycho-Somatic Responses During Gradual Adaptation,’ J. Comp. 

Psychol., 1937, 24, 147-188. 

, “Psycho-Physiological Studies at High Altitude in the Andes. IV. Sen- 
sory and Circulatory Responses of the Andean Residents at 17,500 Feet,” 
J. Comp. Psychol., 1937, 24, 189-220. 

McHatrz, K., “An Information Test of Interests,” Psychol. Clin., 1930, 19, 
53-58. 











. McKinney, F., “An Empirical Method of Analyzing a Sales Interview,” 


J. Appl. Psychol., 1937, 21, 280-299. 


. McNamara, W. J., and Mirrer, R. E., “The Effect of Benzedrine Sulphate on 


Mental Work,” Psychol. Rec., 1937, 1, 78-84. 


. McNemar, Q., and Terman, L. M., “Sex Differences in Variational Tendency,” 


Genet. Psychol. Monog., 1936, 18, No. 1 


. Mean, L. C., “The Effects of Alcohol on Two Performances of Different In- 


tellectual Complexity,” J. Genl. Psychol., 1939, 21, 3-23. 


. Meap, M., editor, Cooperation and Competition among Primitive Peoples (New 


York, McGraw-Hill Book Co., 1937). 


. Merr, N. C., Mennenca, G. H., and Srorrz, H. J., “An Experimental Ap- 


proach to the Study of Mob Behavior,” J. Abnorm. (Soc.) Psychol., 1941, 
36, 506-524. 


632 
424, 
425, 
426. 


427. 


428. 


429. 
430. 
431. 


432. 


433. 
434, 
435. 
436. 
437. 
438, 
439, 
440, 
441, 
442, 
443. 
444, 
445. 
446. 
447. 
448. 
449, 
450. 
451. 


452. 


PRINCIPLES OF APPLIED PSYCHOLOGY 


Metrzer, H., “Present Status of Experimental Studies on the Relationship of 
Feeling to Memory,” Psychol. Rev., 1930, 37, 124-139. 

Merrman, C., “Intellectual Resemblance of Twins,” Psychol. Monog., 1924, 
33, No. 152. 

Messer, W. J., “Note on the Increase with Age of Scores in Some Tests of 
Manual Dexterities,’” Human Factor, 1936, 10, 229-231. 

Muzes, C. C., and Muss, W. R., “The Correlation of Intelligence Scores and 
Chronological Age from Early to Late Maturity,” Amer. J. Psychol., 1932, 
44, 44-78, 

Murs, W. R., “Age and Human Society,” in Murcuison, C., editor, Handbook 
of Social Psychology (Worcester, Mass., Clark University Press, 1935), pp. 
596-682. 

, “Measures of Certain Human Abilities Throughout the Life Span,” 

Proc. Nat. Acad. Sci., 1931, 17, 627-633. 

, “Psychological Effects of Alcohol in Man,” in Emerson, H., Alcohol 
and Man (New York, The Macmillan Co., 1932), Ch. 10. 

Miter, N. E., and Dorzrarp, J., Social Learning and Imitation (New Haven, 
Yale University Press, 1941). 

Minxowsk1, M., “Uber Bewegungen und Reflexe des Menschlichen Foetus 
Wahrend des Ersten Halfte Seiner Entwickelung,’ Schweiz. Arch. Neurol. 
Psychiat., 1921, 8, 149-151. 

MircuHett, G. E., and Burtt, H. E., “Psychological Factors in the Sales Inter- 
view,” J. Appl. Psychol., 1938, 22, 17-31. 

Mocensen, A. H., Common Sense Applied to Motion and Time Study (New 
York, McGraw-Hill Book Co., 1932). 

Moore, H. H., “Activities of the Research Council on Problems of Alcohol,” 
Quart. J. Stud. Alcohol, 1940, 1, 104-107. 

Moore, H. T., and Gmxmanp, A. R., “The Measurement of Aggressiveness,” 
J. Appl. Psychol., 1921, 5, 97-118. 

Morean, J. J. B., “The Overcoming of Distraction and Other Resistances,” 
Arch. Psychol. (New York), 1916, No. 35. 

, The Psychology of the Unadjusted School Child, rev. ed. (New York, 
The Macmillan Co., 1937). 

Moss, F. A., “Standardized Tests for Automobile Drivers,” Publ. Person. Stud., 
1925, 3, 147-165. 

Mosso, A., Fatigue (New York, G. P. Putnam’s Sons, 1915). 

MuUwnsterserc, H., “Gedachtnisstudien,” Beit. Exper. Psychol., 1892, 4, 69-88. 

, Psychology and Industrial Efficiency (Boston, Houghton Mifflin Co., 

1913). 

, Psychology and Social Sanity (New York, Doubleday, Page and Co., 

1914). 

, Psychotechnik (Leipzig, J. A. Barth, 1914). 

, Psychotherapy (New York, Moffat, Yard and Co., 1909). 

Murcuison, C., Criminal Intelligence (Worcester, Mass., Clark University Press, 
1926). 

Mourrny, G., “Types of Word Association in Dementia Praecox, Manic De- 
pressives and Normal Persons,” Amer. J. Psychiat., 1923, 2, 539-557. 

and Likert, R., Public Opinion and the Individual (New York, Harper 

and Brothers, 1938), Ch. 3. 

, Murrwy, L. B., and Newcoms, T. M., Experimental Social Psychology 
(New York, Harper and Brothers, 1937). 

Murray, H. A., “Techniques for a Systematic Investigation of the Personality,” 
Ve LSYCROLG 193 /sn oy Lilo. 

, “Psychology and the University,’ Arch. Neurol. Psychiat., Chicago, 

1935, 34, 803-817. 

and Oruers, Explorations in Personality (New York, Oxford Uni- 

versity Press), 1938. 



































453. 


454. 
455. 


456. 
457. 
458. 
459, 
460. 
461. 
462. 
463. 
464. 
465. 


466. 


467. 
468. 
469. 


470. 
471. 


472. 
473. 
474, 
475. 
476. 


477. 


478. 


479. 
480. 


481. 





BIBLIOGRAPHY 633 


Muscio, B., “The Influence of the Form of a Question,” Brit. J. Psychol., 
1916, 8, 351-389. 

, “Is a Fatigue Test Possible?’) Brit. J. Psychol., 1921, 12, 31-46. 

, “The Measurement of Physical Strength with Reference to Vocational 
Guidance,” Industr. Fat. Res. Bd. Rep., 1922, No. 16, 38-77. 

Myers, C. S., in Muscio, B., Lectures on Industrial Administration (London, 
Sir Isaac Pitman and Sons, 1920). 

Myers, G. C., “A Study in Incidental Memory,” Arch. Psychol. (New York), 
1913, No. 26. 








-Naccaratt, S., “The Morphologic Aspect of Intelligence,” Arch. Psychol. (New 


York), 1921, No. 45. 

and Garrett, H. E., “The Relation of Morphology to Temperament,” 
J. Abnorm. (Soc.) Psychol., 1924, 19, 254-263. 

Navet, A. B., “A Qualitative Analysis of Behavior Following Cerebral Lesions,” 
Arch. Psychol. (New York), 1938, No. 224. 

National Resources Planning Board, Family Expenditure in the United States 
(Washington, Government Printing Office, 1941). ( 
Netson, M. J., Tests and Measurements in Elementary Education (New York, 

The Cordon Co., 1939). 

Newuatt, S. M., and Herm, M. H., “Memory Value of Absolute Size in Maga- 
zine Advertising,” J. Appi. Psychol., 1929, 13, 62-75. 

Newman, H. H., “Mental and Physical Traits of Identical Twins Reared 
Apart,” J. Hered., 1929, 20, 49-64, 97-104, 153-166. 

, Freeman, F. N., and Horzincer, K. J., Twins: A Study of Heredity 
and Environment (Chicago, University of Chicago Press, 1937). 

Newman, H. W., “Alcohol Injected Intravenously. Some Psychological and 
Psychopathological Effects in Man,’ Amer. J. Psychiat., 1935, 91, 1343- 
1352. 

Nrxon, H. K., “Attention and Interest in Advertising,” Arch. Psychol. (New 
York), 1924, No. 72. 

, “Popular Answers to Some Psychological Questions,” Amer. J. Psychol. 
1925, 36, 418-423. 

Norton, F. H., “The Work Required to Operate Several Makes of Type- 
writers,” Trans. Amer. Soc. Mech. Eng. Management, 1928, 50, 29-36. 

Nott, C. C., “Coddling Criminals,” Scribner’s Magazine, 1926, 79, 540. 

OBERMANN, C. E., ‘The Effect on the Berger Rhythm of Mild Affective States,” 
J. Abnorm. (Soc.) Psychol., 1939, 34, 84-95. 

Ottery, F., and Smiru, E., “An Index of ‘Radio-Mindedness’ and Some Appli- 
cations,” J. Appl. Psychol., 1939, 23, 8-15. 

Oszorn, A. S., “Form Blindness and Proof,” J. Crim. Law Criminol., 1939, 30, 
243-249. 

, The Mind of the Juror (Albany, N.Y., Boyd Printing Co., 1937). 

Oszorn, F., Preface to Eugenics (New York, Harper and Brothers, 1940). 

Oscoop, C. E., ALteN, C. N., and Opzert, H. S., “The Separation of Appeal 
and Brand-Name in Testing Spot Advertising,” J. Appl. Psychol., 1939, 
23, 60-75. 

Orts, A. S., “The Selection of Mill Workers by Mental Tests,’ J. Appl. 
Psychol., 1920, 4, 339-341. 

Ors, J. L., “The Criterion,” in Strap, W. H., Smarties, C. L., and OTuers, 
Occupational Counseling Techniques (New York, American Book Co., 1940), 
Chap. 5, 73-94. 

Oris, M., “A Study of Suggestibility of Children,” Arch. Psychol. (New York), 
1924, No. 70. 

Pace, R. M., “Measuring Human Energy Cost in Industry,” Genet. Psychol. 
Monog., 1932, 11, Nos. 5 and 6. 

, “On Supplanting the Industrial Fatigue Concept,” J. Business, 1929, 

2, 144. 














634 
482. 
483. 
484. 


485. 
486. 


487. 


488. 
489. 


490. 


505. 


507. 


510. 


$11. 
512, 


OLSe 


IP RUINC MII ITS) Oe AVP IE ID sD). IIe 18. @iL OG w 


Pane, R., Crime Prevention (Memphis, Tenn., Rep. Department of Health, 
City of Memphis). 
Parker, C., The Casual Laborer (New York, Harcourt, Brace and Co., 


1920). 
Paterson, D. G., “Applied Psychology Comes of Age,” J. Consult. Psychol., 
1940, 4, 1-9. 





, Physique and Intellect (New York, D. Appleton-Century Co., 1930). 

and Oruers, Minnesota Mechanical Ability Tests (Minneapolis, Uni- 
versity of Minnesota Press, 1930). 

Patrick, G. T. W., The Psychology of Relaxation (Boston, Houghton Mifflin 
Co., 1916), p. 16. 

Pavtov, I. P., Conditioned Reflexes (London, Oxford University Press, 1927). 

Paynter, R. H., “A Psychological Study of Trade-Mark Infringement,” Arch. 
Psychol. (New York), 1920, No. 42. 

Pear, T. H., Skill in Work and Play (London, Methuen and Co., 1924). 





. Pearson, K., The Chances of Death (London, Arnold, 1897). 
. PretrermMan, J. N., “The Program Analyzer,” J. Appl. Psychol., 1940, 24, 728- 


742. 


. Puriis, D: E., “Class Shopping Experiment,” J. Appl. Psychol., 1930, 14, 


42-53. 


. Puities, G. E., “Mental Fatigue,” Forbes College, Sydney, Australia, Records 


of the Educational Society, 1920, No. 40. 


. Pintner, R., Ruyszanp, H. D., and Zusiy, J., “The Evaluation of Self- 


Administering Spelling Tests,” J. Educ. Psychol., 1929, 20, 107-111. 


. POFFENBERGER, A. T., “The Comprehension of Advertisements,’ J. Appl. 


Psychol., 1923, 7, 364-369. 

, “The Conditions of Belief in Advertising,’ J. Appl. Psychol., 1923, 

aid: 

, “A Critical Examination of the Usual Employment Methods,” Ann. 

Amer. Acad. Pol. & Soc. Sci., 1923, 110, 12-21. 

, “The Effects of Continuous Mental Work,” Amer. J. Psychol., 1927, 

39, 283-296. 

, “Effects of Continuous Work upon Output and Feelings,’ J. Apel. 

Psychol., 1928, 12, 459-467. 

, Psychology in Advertising (New York, McGraw-Hill Book Co., 1932). 

, “Some Unsolved Problems in Human Adjustment,” Science, 1938, 87, 

124-129. 

, “Trends in Therapy: Specific Psychological Therapies,’ Amer. J. 

Orthopsychiat., 1939, 9, 755-760. 

and Franken, R. B., “A Study of the Appropriateness of Type Faces,” 

J. Appl. Psychol., 1923, 7, 312-329. 

and Rounps, G. H., “Metabolic Cost of Incentives,’ unpublished. 

and Varranian, V. H., “The Letter of Application in Vocational Selec 
tion,” J. Appl. Psychol., 1922, 6, 74-80. 

Poraxov, W. N., “Making Work Fascinating as the First Step Toward Reduc- 
tion of Waste,” Mech. Eng., 1921, 43, 731ff. 


























” 








. Ponp, M., and Brits, M. A., “Intelligence and Clerical Jobs,” Person. J., 1933, 


12, 41-56. 


. Pout, L. E., “Interests in Relation to Intelligence,” Ungraded, 1922, 7, 145- 


158, 176-192, 200-222. 
President’s Research Committee on Social Trends, Recent Social Trends in the 
United States (New York, McGraw-Hill Book Co., 1933), Vol. I, p. xi. 
Prince, M., The Unconscious (New York, The Macmillan Co., 1914). 
Razran, H. S., “Theory of Conditioning and of Related Phenomena,” Psychol. 
Rev., 1930, 37, 25-43. 
Reckiess, W. C., Criminal Behavior (New York, McGraw-Hill Book Co.. 
1940). 


524. 


532a. 


534. 


538. 


538a. 
539. 


BIBLIOGRAPHY 635 


. Reirenstery, E. C., and Davmorr, E., “The Psychological Effects of Benze- 


drine Sulfate,” Amer. J. Psychol., 1939, 52, 56-64. 


. Rice, D. E., “Visual Acuity with Lights of Different Colors and Intensities,” 


Arch. Psychol. (New York), 191% No. 20. 


. Rice, J. M., “Educational Research: A Test in Arithmetic,” Forum, 1902, 34, 


281ff. 


. Ricwarpson, F. E., “Estimations of Speeds of Automobiles,” Psychol. Bull., 


1916, 13, 72, 


. Ricwarpson, M. W., and Kuper, G. F., “Making a Rating Scale that Measures,” 


EPSOM al 933,) 125836 -40, 


. Rivers, W..H. R., The Influence of Alcohol and Other Drugs on Fatigue (Lon- 


don, Arnold, 1908). 


. Roserts, C. S., The Influence of Moods on Card Sorting, Unpublished Master’s 


Thesis, Columbia University, New York, 1934. 


- Rostryson, E. S., “Principles of the Work Decrement,” Psychol. Rev., 1926, 


33, 123-134. 

, “Psychology in Business,” Ann. Amer. Acad. Pol. & Soc. Sci., 1923, 110, 
94-104. 

, “The Relative Efficiencies of Distributed and Concentrated Study in 
Memorizing,” J. Exp. Psychol., 1921, 4, 327-343. 

, “The ‘Similarity’ Factor in Retroaction,”’ Amer. J. Psychol., 1927, 39, 
297-312. 

and Brus, A. G., “Two Factors in the Work Decrement,” J. Exp. 
Psychol., 1926, 9, 415-443. 

and Heron, W. T., “The Warming-Up Effect,” J. Exp. Psychol., 1924, 
PARI-OF: 

















. Rosryson, J. H., The Mind in the Making (New York, Harper and Brothers, 


1921). 


. ROETHLISBERGER, F. J., and Dickson, W. J., Management and the Worker 


(Cambridge, Harvard University Press, 1941). 
, “Management and Morale’ (Cambridge, Mass., Harvard University 
Press, 1941). 





. Rocers, H. W., “Some Empirical Tests in Vocational Selection,” Arch. Psychol. 


(New York), 1922, No. 49. 


. Rosanorr, A. J., Manual of Psychiatry (New York, John Wiley and Sons, 


1927), pp. 546-620. 
, Hanpy, L. M., and Rosanorr, J. A., “Criminality and Delinquency in 
Twins,” J. Crim. Law Criminol., 1934, 24, 923-934. 





. Rounptrez, J. S., “The Scope of Vocational Selection in Industry,” J. Nat. 


Inst. Indus. Psychol., 1922-23, 1, 240-245. 
RupartH, B., “Untersuchung zur Bestgestaltung von Handheften fiir Schrauben- 
zieher und 4hnliche Werkzeuge,” Indust. Psychotechnik, 1928, 5, 129-142. 


. Rucu, F. L., “The Differentiative Effects of Age upon Human Learning,” 


J. Genl. Psychol., 1934, 11, 261-285. 
Rucce, H., “Is the Rating of Human Character Practicable?” J. Educ. Psychol., 
1922, 13, 30-42, 81-93. 


. Russert, W., and Corr, G. V., “A Method of Rating the History and Achieve- 


ments of Applicants for Positions,” Publ. Person. Stud., 1925, 3, 202-209, 


. Ryan, A. H., and Frorence, P. S., “Rhythm in Industry,” U. S. Publ. Hlth. 


Serv., Publ. Hlth. Rep., 1919, No. 543 (reprint series). 


. Ryan, T. A., “Interrelations of the Sensory Systems in Perception,” Psychol. 


Bull., 1940, 37, 659-698. 

Ryan, W. C., Mental Health Through Education (New York, Commonwealth 
Fund, 1938). 

Sampter, H. C., Motion Study (New York, Pitman Publishing Corp., 1941). 

Sayre, J., “A Comparison of Three Indices of Attitude Toward Radio Adver- 
tising,” J. Appl. Psychol., 1939, 23, 23-33. 


636 PRINCIPLES OF APPLIED BSYCHOLOGY 


540. Scuneiwer, H., “Selecting Young Men for Particular Jobs,’ Natl. Assoc. Comp. 
Schools, Bull. No. 7. 

541. Scuupert, H. J. P., “Energy Cost Measurements on the Curve of Work,” 
Arch. Psychol. (New York), 1932, No. 139. 

542. Scortetp, C. F., “The Effects of Mild Doses of Alcohol and Caffeine on Optic 
Nystagmus,” Psychol., Monog., 1936, 47, No. 212, 217-241. 

543. Scott, W. D., “‘Turnover and Mental Alertness Test Scores,’ Bull. L, 1920, 
No. 2, and “Mental Alertness of Messenger and Office Boys,” Bull. M. A., 
No. 10. 








544. , CuLoruier, R. C., and Orners, Personnel Management (New York, 
McGraw-Hill Book Co., 1941). 
545. and Hayes, M. H. S., Science and Common Sense in Working with 


Men (New York, The Ronald Press Co., 1921). 

546. SeasHorE, C. E., Psychology of Music (New York, McGraw-Hill Book Co., 
1938). 

, “Vocational Guidance in Music,” Univ. Ia. Monog. (first series), 1916, 
No. 2. 

548. SrasHorE, R. H., Buxton C. E., and McCottom, I. N., “Multiple Factorial 
Analysis of Fine Motor Skills,” Amer. J. Psychol., 1940, 53, 251-259. 

549. Settin, T., “Research Memorandum on Crime in the Depression,” Soc. Sci. 
Res, Counal, N. Y., 1937, Bull’ No. 27. 

550. Srwarp, G. H., “The Female Sex Rhythm,” Psychol. Bull., 1934, 31, 153- 
192. 








and Srwarp, J. P., “Alcohol and Task Complexity,” Arch. Psychol. 
(New York), 1936, No. 206. 

552. SHaw, C. R., The Jack-Roller (Chicago, University of Chicago Press, 1930). 

and McKay, H. D., “Social Factors in Juvenile Deliquency,” Nat. 
Comm. Law Observ. & Enforcement, Rep. on the Causes of Crime, 1931, 
ZNO 1s 

553a.SHAW, W. A., “The Relation of Muscular Action Potentials to Imaginal 
Weight Lifting,” Arch. Psychol. (New York), 1940, No. 247. 

554. SueLpon, W. H., The Varieties of Temperament (New York, Harper and 
Bros., 1942). 

, STEVENS, S. S., and Tucker, W. B., The Varieties of Human Physique 
(New York, Harper and Brothers, 1940). 

556. SHELLOw, S. M., “Individual Differences in Incidental Memory,” Arch. Psychol. 
(New York), 1923, No. 64, 4-15. 

557. SHEN, E., “The Influence of Friendship upon Personal Ratings,’ J. Appl. 
Psychol., 1925, 9, 66-68. 

558. SHeEparp, G. H., “Effect of Rest Periods on Production,” Person. J., 1928-29, 











7, 186-202. 

559. , “Fatigue Tests at Purdue University,” Industr. Management, 1921, 
62, 281-286. 

560. SHEPARD, J. F., The Circulation and Sleep (New York, The Macmillan Co., 
1914). 


561. Saerman, M., Mental Hygiene and Education (New York, Longmans, Green 
and Co., 1934). 

and SurerMan, I. C., “The Differentiation of Emotional Responses in 
Infants,” J. Comp. Psychol., 1927, 7, 265-285. 

563. SummpBerc, M. E., “An Investigation into the Validity of Norms with Special 
Reference to Urban and Rural Groups,” Arch. Psychol. (New York), 1929, 
No. 104. 

564. SHury, A. M., “The Limits of Learning Ability in Kittens,’ Genet. Psychol. 
Monog., 1931, 10, 287-376. 

564a. SHUTTLEWoRTH, F. K., “The Physical and Mental Growth of Girls and Boys 
Age Six to Nineteen in Relation to Age at Maximum Growth,” Soc. Res. 
in Child Dev., Monog., 1939, 4, No. 3. 





589. 


590. 


591. 





BIBLIOGRAPHY 637 


. Swis, B., The Foundations of Normal and Abnormal Psychology (Boston, 


Badger, 1914). 
, The Psychology of Suggestion (New York, D. Appleton and Co., 
1911). 


. SuvpicH, F., “Indiana Journey,” Nat. Geog. Mag., 1936, 70, 301. 
. StacuT, W. E., “Reliability of a Self-Rating Scale,’ Person. J., 1932, 11, 


20-23. 


. Stawson, J., “The Reliability of Judgment of Personal Traits,” J. Appl. 


Psychol., 1922, 6, 161-171. 


. Sirs, E., “A Difficulty in the Feature-Analysis of a Radio Program,” J. Appl. 


Psychol., 1939, 23, 57-60. 


. SmirH, C. M., and Roos, M. M., A Guide to Guidance (New York, Prentice- 


Hall, 1941). 


. Sorenson, H., “Mental Ability Over a Wide Range of Adult Ages,” J. Appl. 


Psychol., 1933, 17, 729-741. 
SourHarp, E. E., “The Mental Hygiene of Industry,” Industr. Management, 
1920, 59, 100-106. 








, “Trade Unionism and Temperament,” Industr. Management, 1920, 59, 
265-270. 

, “The Modern Specialist in Unrest,” Industr. Management, 1920, 59, 
462-466. 


. SPEARMAN, C., The Abilities of Man (New York, The Macmillan Co., 1927). 





, “Critical Notice,” Brit. J. Psychol., 1927, 17, 365-369. 


. Spracc, S. D. S., “The Effects of Certain Drugs on Mental and Motor Effi- 


ciency,” Psychol. Bull., 1941, 38, 354-363. 


. Sracner, R., Psychology of Personality (New York, McGraw-Hill Book Co., 


1937). 
, “The Reintegration of Pleasant and Unpleasant Experiences,” Amer. J. 
Psychol., 1931, 43, 463-468. 





. STAKHANOFF, A., “How We Did It,” Living Age, 1935-36, 349, 422-424. 
. STANTON, F., “Commercial Effects of Radio: A Two-Way Check on the Sales 


Influence of a Specific Radio Program,” J. Appl. Psychol., 1940, 24, 665- 

672. , 

Sranton, H. M., “Measurement of Musical Talent,” Univ. Ia. Stud. in 
Psychol. of Music, 1935, 2, 21-22. 


. Steap, W. H., SHartre, C. L., and Orners, Occupational Counseling Tech- 


niques (New York, American Book Co., 1940). 


. STEKEL, W., Conditions of Nervous Anxiety (London, K. Kegan Paul, Trench, 


Trubner and Co., 1923). 


. Stern, W., “The Psychology of Testimony,” J. Abnorm. (Soc.) Psychol., 


1939, 34, 3-20. 


. Stevens, S. N., and Wonperric, E. F., “An Effective Revision of the Rating 


Technique,” Person. J., 1934, 13, 125-134. 


. STEVENS, S. S., “Psychology and the Science of Science,” Psychol. Bull., 1939, 36, 


221-263. 
and Davis, H., Hearing (New York, John Wiley and Sons, 1938). 





. Stiecuirz, E. J., “Problems of Aging,” Science, 1940, 92, 506-507. 
. Strayer, G. D., and NorswortHy, N., How to Teach (New York, The Mac. 


millan Co., 1917). 


. Srrone, E. K., “Aptitudes Versus Attitudes in Vocational Guidance,” J. Appl. 


Psychol., 1934, 18, 501-515. 
, “Average Value of Advertisements in Advertising Sections of Different 
Sizes,” Assoc. Natl. Advertising Managers, N. Y., 1912, Rep. No. 2. 

, Change of Interests with Age (Stanford University, Calif., Stanford 
University Press, 1931). 
, “Classification of Occupations by Interests,” Person. J., 1934, 12, 301- 
oHIey. 











638 
592. 
593. 
504. 
595. 
596. 
597. 
598. 
599, 
600. 
601. 
602. 
603, 
604. 


605. 
606. 


607. 
608. 


609. 
610. 


611. 
612. 
613. 
614. 
615. 
616. 
617. 
618. 
619, 
620. 


621. 


622. 


PRINCIPLES OF APPLIED PSYCHOLOGY 





, “The Effect of Size of Advertisements and Frequency of Their Presen- 

tone Psychol. Rev., 1914, 21, 136-152. 

, “Effects of Hookworm Disease on the Mental and Physical Develop- 

eat of Children,” Internat. Hlth. Comm., Rockefeller Foundation, Neve. 

1916, No. 3. 

, “Interest Maturity,” Person. J., 1933, 12, 77-90. 

, “Interests and Sales Ability,” Person. J., 1934, 13, 204-216. 

, Manual for Vocational Interest Blank jor Men (Stanford University, 

Calif,, Stanford University Press, 1937). 

peemanence of Vocational Interests,’ J. Educ. Psychol., 1934, 25, 

336-344. 

, Psychological Aspects of Business (New York, McGraw-Hill Book Co., 
1938). 

Suttivan, E. T., “Mood in Relation to Performance,” Arch. Psychol. (New 
York), 1922, No. 53. 

Swirt, E. J., and McGerocn, J. A., “An Experimental Study of the Perception 
of Filled and Empty Time,” J. Exp. Psychol., 1925, 8, 240-249. 

Symonps, P. M., Diagnosing Personality and Conduct (New York, D. Appleton- 
Century Co., 1931). 

, Measurement in Secondary Education (New York, The Macmillan 
Co., 1927), pp. 84-112. 

“Symposium: Psychoanalysis as Seen by Analyzed Psychologists,’ J. Abnor. 
(Soc.) Psychol., 1940, 35, 3-44. 

TarvE, G., Penal Philosophy, trans. by R. Howell (Boston, Little, Brown and 
Gon 1o12)e 

Trap, O., Instincts in Industry (Boston, Houghton Mifflin Co., 1918). 

Tenpter, A. D., “The Mental Status of Psychoneurotics,” Arch. Psychol. (New 
York), 1923, No. 60. 

Terman, L. M., Genetic Studies of Genius (Stanford, Calif., Stanford University 
Press, 1925), 3 vols. 

, The Intelligence of School Children (Boston, Houghton Mifflin Co., 

1919). 

, The Measurement of Intelligence (Boston, Houghton Mifflin Co., 1916). 

and Merritt, M. A., Measuring Intelligence (Boston, Houghton Mifflin 

Contos. 

, “Psychological Approaches to the Biography of Genius,” Science, 1940, 
92, 293-301. 

Tuomerson, J., “Development of Facial Expression of Emotion in Blind and 
Seeing Children,” Arch. Psychol. (New York), 1941, No. 264. 

THompson, L. H., Jr., “Measuring Susceptibility to Monotony,” Person. J., 
1929, 8, 172-195. 

THornvIKE, E. L., Adult Interests (New York, The Macmillan Co., 1935), 
pp. 138-159. 

, Adult Learning (New York, The Macmillan Co., 1928). 

, Animal Intelligence (New York, The Macmillan Co., 1911). 

, “A Constant Error in Psychological Ratings,” J. Appl. Psychol., 1920, 

4, 25-29. 

, “The Correlation Between Interests and Abilities in College Courses,” 

Psychol. Rev., 1921, 28, 374-376. 

, “The Curve of Work and the Curve of Satisfyingness,” 7. Appl. 

Psychol., 1917, 1, 265-267. 

, “Early Interests: Their Permanence and Relation to Abilities,’ Sch. & 

0c., 1917, 5, 178-179. 

, Educational Psychology; Briefer Course (New York, Teachers College, 

Columbia University, Bureau of Publications, 1915). 

, Educational Psychology, 3 vols. (New York, Teachers College, Colum- 

bia University, Bureau of Publications, 1913-14). 



























































623. 


624. 
625. 


626. 
627. 
628. 
629, 
630. 
631. 
632. 
633. 


633a. 
634. 


635. 


636. 


637. 
638. 
639. 


640. 
641. 


642. 
643. 


644. 
645. 
646. 
647. 
648. 
649. 
650. 
651. 
652. 


653. 


BIBLIOGRAPHY 639 





, The Fundamentals of Learning (New York, Teachers College, Columbia 

University, Bureau of Publications, 1932), pp. 6-63. 

, “Handwriting,” Teach. Coll. Rec., Columbia Univ., 1910, 2, No. 2. 

—, “How We Spend Our Time and What We Spend It For,” Sci. Mon., 
N. Y., 1937, 44, 464-469. 

, Human Nature and the Social Order (New York, The Macmillan Co., 

1940). 

, “Intelligence and Its Uses,” Harper’s, 1920, 140, 227-235. 

—, “Measurement of Intelligence,” Psychol. Rev., 1924, 31, 219-252. 

, “Measurement of Twins,’ Arch. Philos. Psychol. Sci. Meth., 1905, 

No; de? 

, “The Permanence of Interests and Their Relation to Abilities,’ Pop. 

Sci. Mon., 1912, 81, 449-456. 

, Psychology of Arithmetic (New York, The Macmillan Co., 1922). 

—, “The Psychology of Labor,’ Harper’s, 1922, 144, 790ff. 

, “What Do We Spend Our Money For?” Sci. Mon., N. Y. 1937, 45, 

226-232. 

, Your City (New York, Harcourt, Brace and Co., 1939). 

and OrHers, The Measurement of Intelligence (New York, Teachers 

College, Columbia University, Bureau of Publications, 1926). 

and Oruers, Prediction of Vocational Success (New York, Common- 
wealth Fund, 1934). 

TuHornton, G. R., Horcx, H. G. O., and Smiru, E. L., “The Effect of Ben- 
zedrine and Caffeine upon Performance in Certain Psychomotor Tests,” 
J. Abnorm, (Soc.) Psychol., 1939, 34, 96-113. 

TuurstoneE, L. L., “The Absolute Zero in Intelligence Measurement,” Psychol. 
Rev., 1928, 35, 175-197. 

, “Influence of Motion Pictures on Children’s Attitudes,” J. Soc. Psychol., 

1931, 2, 291-304. 

, “Mental Tests for College Entrance,” J. Educ. Psychol., 1919, 10, 

129-142. 

, “Multiple Factor Analysis,” Psychol. Rev., 1931, 38, 400-427. 

, “A Multiple Factor Study of Vocational Interests,’ Person. J., 1931, 

10, 198-205. 

, Primary Mental Abilities (Chicago, University of Chicago Press, 1938). 

and Cuave, E. J., The Measurement of Attitude (Chicago, University 

of Chicago Press, 1929). 

and Tuurstoneg, T. G., “A Neurotic Inventory,” J. Soc. Psychol., 1930, 
1, 3-30. 

Tinker, M. A., “The Effect of Illumination Intensities upon Speed of Per- 
ception and upon Fatigue in Reading,” J. Educ. Psychol., 1939, 30, 561- 
571. 

, “The New Standards for School Lighting,” Sch. & Soc., 1939, 49, 95-96. 

Trerer, H., Human Factors in Industry (New York, The Ronald Press Co., 
1922). 

Totman, E. C., and Honzix, C. H., “Degrees of Hunger, Reward and Non- 
Reward, and Maze Performance in Rats,” Univ. Calif. Publ. Psychol., 
1930, 4, 241-275. 

TraBuE, M. R., “Occupational Ability Patterns,” Person. J., 1933, 11, 344-351. 

Travis, L. E., and Dorsey, J. M., “Effect of Alcohol on the Patellar Tendon 
Reflex Time,” Arch. Neurol. & Psychiat., 1929, 21, 613-624. 

Trepcotp, A. F., A Textbook of Mental Deficiency, 6th ed. (Baltimore, William 
Wood and Co., 1937). 

Trow, W. C., “The Psychology of Confidence,” Arch. Psychol. (New York), 
1923, No. 67. 

Tutcuiy, S. H., Intelligence and Crime (Chicago, University of Chicago Press, 
1939). 
























































640 
654. 
655. 
656. 
657. 


658. 
659. 


660. 
661. 
662. 
663. 
664. 
665. 
666. 
667. 
668. 
669. 
670. 


671. 
672. 


673. 
674. 
675. 
676. 
677. 
678. 
679. 
680. 


681. 


682. 
683. 


684. 


PRINCIPLES OF APPLIED PSY.CHOLOGCY 


Unrsrock, R. S., “Attitudes of 4430 Employees,” J. Soc. Psychol., 1934, 5, 
365-377. 

, “A Psychologist Looks at Wage Incentive Methods,” Amer. Mgmt. 
Assoc., Inst. Mgmt. Series, 1935, No. 15. 

United States, Adjutant General’s Office, The Personnel System of the United 
States Army (Washington, D.C., 1919), Vol. II. 

Van Ormer, E. B., “Retention after Intervals of Sleep and of Waking,” Arch. 
Psychol. (New York), 1932, No. 137. 

Vesien, T., The Instinct of Workmanship (New York, B. W. Huebsch, 1918). 

Ventilation, Report of the New York State Commission on Ventilation (New 
York, E. P. Dutton and Co., 1923). 

Vernon, H. M., “The Effects of a Bonus on the Output of Men Engaged in 
Heavy Work,” J. Nat. Inst. Indust. Psychol., 1929, 4, 267-270. 

, “The Influence of Alcohol on Manual Work and Neuromuscular Co- 

ordination,” Med. Res. Comm. London, Special Report Series, 1919, No. 34. 

, “The Influence of Hours of Work and of Ventilation on Output in 

Tinplate Manufacture,” Industry. Fat. Res. Bd. Rep., 1919, No. 1. 

, “The Speed of Adaptation of Output to Altered Hours of Work,” 

Industr. Fat. Res. Bd. Rep., 1920, No. 6. 

and Beprorp, T., “The Influence of Rest Pauses on Light Industrial 

Work,” Industr. Fat. Res. Bd. Rep., 1924, No. 25, 1-20. 

and Warner, C. G., “Objective and Subjective Tests for Noise,” Person. 
Jn 1193223, 115) 141-149; 

Vernon, P. E., “Some Characteristics of the Good Judge of Personality,” J. Soc. 
Psychol., 1933, 4, 42-57. 

and Attport, G. W., “A Test for Personal Values,” J. Abn. (Soc.) 
Psychol., 1931, 26, 230-248. 

Vickery, K., and Brooks, L. M., “Time Spaced Reporting of a ‘Crime’ Wit- 
nessed by College Girls,” J. Crim. Law Criminol., 1938-9, 29, 371-382. 
Viretes, M. S., “Philadelphia Rapid Transit Company Improves Selection and 
Training Methods for Employees,” Elec. Railway J., 1926, 67, June 5. 

, “Research in the Selection of Motormen,” J. Person. Res., 1925, 4, 

100-115, 173-199. 

, The Science of Work (New York, W. W. Norton and Co., 1934). 

VoELKER, P., “The Function of Ideals and Attitudes in Social Education,” 
Teach. Coll., Columbia Univ., New York, Contr. to Educ., 1921, No. 112. 

Wattas, G., The Art of Thought (New York, Harcourt, Brace and Co., 1926). 

, Social Judgment (New York, Harcourt, Brace and Co., 1935). 

Watter, A. D., “The Physiological Cost of Work in Various Departments of 
the Times Printing House,” J. Physiol., 1920, 53, CV. 

Watttin, P., “The Prediction of Individual Behavior from Case Studies,” Soc. 
Sci. Res. Council, 1941, Bull. No. 48, 181-249. 

Warpen, C. J., Animal Motivation Studies (New York, Columbia University 
Press, 1931). 2 

, “The Value of the Preliminary Period of Feeding in the Problem Box,” 
J. Comp. Psychol., 1925, 5, 365-372. 

Waters, R. H., “A Study of Customer Attitude,’ J. Appl. Psychol., 1931, 15, 
252-258. 

Watson, G. B., in Hartmann, G. W., and Newcoms, T., editors, Industrial 
Conflict (New York, The Cordon Co., 1940), pp. 114-124. 

, “The Measurement of Fair-Mindedness,”’ Teach. Coll., Columbia Univ., 
Contr. to Educ., New York, 1925, No. 176. 

Watson, J. B., Behaviorism (New York, W. W. Norton and Co., 1930). 

Warts, F., “The Construction of Tests for the Discovery of Vocational Fit- 
ness,’ J. Appl. Psychol., 1921, 5, 240-252. 

Wess, E., “Character and Intelligence,” Brit. J. Psychol. Monog. Suppl., 1915, 
1, Now 3. 






































685. 
686. 
687. 
688. 
689. 
690. 
691. 


692. 
693. 


694. 
695. 
696. 
697. 
698. 
699. 
700. 
701. 
702. 
703. 


704. 


705. 
706. 
707. 
708. 
709. 
710. 
ale 
712. 
713. 
714, 


715. 


BIBLIOGRAPHY 641 


Wecuster, D., The Range of Human Capacities (Baltimore, Williams and 
Wilkins, 1935). 

Wepett, C. H., Taytor, F. V., and Sxotnicx, A., “An Attempt to Condition 
the Pupillary Response,” J. Exp. Psychol., 1940, 27, 517-531. 

WEINIAND, J. D., “Variability of Performance in the Curve of Work,” Arch. 
Psychol. (New York), 1927, No. 87. 

Wess, A. P., and Laver, A. R., “Psychological Principles in Automobile Driv- 
ing,” Ohio State Univ, Stud. Contr. Psychol., 1931(c), No. 11. 

WELD, H. P., and Danzic, E. R., “A Study of the Way in Which a Verdict is 
Reached by a Jury,” Amer. J. Psychol., 1940, 53, 518-536. 

and Rorr, M., “A Study in the Formation of Opinion Based Upon 
Legal Evidence,” Amer. J. Psychol., 1938, 51, 609-628. 

Wetts, F. L., in Brcx, S. J., “Introduction to the Rorschach Method,” Amer. 
Orthopsychiat. Assoc. Monog., 1937, No. 1, xi. 

, Mental Adjustments (New York, D. Appleton-Century Co., 1917). 

, Mental Tests in Clinical Practice (Yonkers, N.Y., World Book Co., 

1927. 

, “Rorschach and the Free Association Test,” J. Genl. Psychol., 1933, 

13, 413-433. 

, “The Systematic Observation of the Personality—In Its Relation to the 

Hygiene of Mind,” Psychol. Rev., 1914, 21, 295-333. 

and Kettey, C. M., “Intelligence and Psychosis,” Amer. J. Insan., 1920, 
77, 17-45. 

Weston, H. C., and Apams, S., “The Effects of Noise on the Performance of 
Weavers,” Industr. Hlth. Res. Bd. Rep., 1932, No. 65, pt. 2. 

Wueeter, R. H., “Behavior Variables and Climate” (abstract), Psychol. Bull., 
19385) 35,0523. 

, “Effects of Climate on Human Behavior” (film), Psychol. Bull., 1940, 

37 S74. 

, The Science of Psychology (New York, Thomas Y. Crowell Co., 
1929). 

Wurirrte, G. M., Manual of Mental and Physical Tests (Baltimore, Warwick 
and York, 1914). 

Ware, B. V., Cops, S., and Jones, C. M., “Mucous Colitis: A Psychological 
Medical Study of Sixty Cases,” Psychosom. Med. Monog., 1939, No. 1. 
Wauirenesp, T. N., The Industrial Worker (Cambridge, Harvard University 

Press, 1938). 

Wrxe, W. H., “An Experimental Comparison of the Speech, the Radio, and 
the Printed Page as Propaganda Devices,” Arch. Psychol. (New York), 
1934, No. 169. 

Winsor, A. L., and Srronotn, E. I., “A Study of the Development of Toler- 
ance for Caffeinated Beverages,” J. Exp. Psychol., 1933, 16, 725-734. 
Woon, B. D., and Freeman, F. N., Motion Pictures in the Classroom (Boston, 

Houghton Mifflin Co., 1929). 

Wooprow, H., “The Reproduction of Temporal Intervals,” J. Exp. Psychol. 
1930, 13, 473-499. 

Woops, F. A., Mental and Moral Heredity in Royalty (New York, Henry Holt 
and Co., 1906). 

WoopwortH, R. S., Autobiography, in Psychological Issues (New York, Co- 
lumbia University Press, 1939). 

, Dynamic Psychology (New York, Columbia University Press, 1918). 

, Experimental Psychology (New York, Henry Holt and Co., 1938). 

—— , “Heredity and Environment,” Soc. Sci. Res. Council, 1941, Bull. No. 47. 

, Le Mouvement (Paris, O. Doin, 1903). 

, “Psychiatry and Experimental Psychology,” in Psychological Issues 

(New York, Columbia University Press, 1939), pp. 166-176. 

, Psychology, 4th ed. (New York, Henry Holt and Co., 1940). 









































642 
716. 
Mite 
718. 


719. 


720. 
A 
Ue 
723. 
724. 
HS. 
726. 
HAT 
728. 
729. 
730. 


731. 
732. 


PRIN OL PuE SO he Ase Pale WE De Ris ivae Ei OMA OiGay, 





, “Racial Differences in Mental Traits,’ in Psychological Issues (New 

York, Columbia University Press, 1939), pp. 215-237. 

, “Some Criticisms of the Freudian Psychology,” in Psychological Issues 

(New York, Columbia University Press, 1939), pp. 192-211. 

and Wetts, F. L., “Association Tests,” Psychol. Monog., 1911, 13, 

INGSEO se 

Woottey, H. T., An Experimental Study of Children at Work and in School 
Between the Ages of Fourteen and Eighteen Years (New York, The Mac- 
millan Co., 1926). 

Wutr, F., “Beitrage zur Psychologie der Gestalt: Uber die Veranderung von 
Vorstellungen,” Psychol. Forsch., 1922, 1, 333-373. 

Wonperticu, H., “Die Einwirkung einférmiger, Zwangslaufiger Arbeit auf die 
Personlichkeitsstruktur,” Z. Angew. Psychol., 1926, 25, 321-373. 

Wyatt, S., “The Effect of Changes in Activity,” Industr. Fat. Res. Bd. Rep., 
1924, No. 26, B, 24-37. 

, “On the Extent and Effects of Variety in Repetitive Work,” Industr. 

Fat. Res. Bd. Rep., 1924, No. 26, 13-23. 

, “Incentives in Repetitive Work,” Industr. Hlth. Res. Bd. Rep., 1934, 

No. 69. 

and Fraser, J. A., “The Comparative Effects of Variety and Uniform- 

ity in Work,” Industr. Fat. Res. Bd. Rep., 1928, No. 52. 

and Lancpon, J. N., “Fatigue and Boredom in Repetitive Work,” 

Industr. Hlth. Res. Bd. Rep., 1937, No. 77. 

and Fraser, J. A., “The Effects of Monotony in Work,” Jndustr. Fat. 
Res. Bd. Rep., 1929, No. 56. 

Wyman, J. B., in Terman, L. M., Genetic Studies of Genius (Stanford Uni- 
versity, Calif., Stanford University Press, 1925), Vol. I, Ch. 16, pp. 455-483. 

YERKES, R. M., editor, “Psychological Examining in the United States Army,” 
Mem. Nat. Acad. Sci., 1921, 15. 

Younc, K., Personality and Problems of Adjustment (New York, F. S. Crofts 
and Co., 1940). 

Younc, P. T., Motivation of Behavior (New York, John Wiley and Sons, 1936). 

ZitBoorG, G., and Henry, G. W., A History of Medical Psychology (New 
York, W. W. Norton and Co., 1941). 























Index 


Authors whose names are not given on a text page are identified 
by bibliography numbers in parentheses following page numbers. 


Ability: and interest, 349; range within 
the individual, 10 

Abilities, variations in, 10 

Abstract and concrete behavior, tests for, 
577 

Accident proneness, in automobile drivers, 
121 

Achilles, E. M., 520 

Acquaintance, and quality of judgment, 
260 

Activity, native, 18 

Adams, H. F., 258 

Adams, S., 139, 140 

Adjustment: and age, 43; and attitudes, 
339; and character, 324; and interests, 
339; family inheritance, 36; goal of, 
359; hereditary conditions of, 14; in- 
telligence in, 282; of effort, 126; of 
effort, to physical load, 127; prediction 
of, 314; principles of, 13 

Adler, A., 568, 583 

Adult education, 614 

Advertising: adjustment to intelligence, 
468; appeals, measured objectively, 463; 
appeals, on radio, 463; appeals, strength 
of, 462; by radio, psychological prob- 
lems in, 483; media, 474; media, rela- 
tive efficiency of, 487 

Aesthetic preferences of the consumer, 
473 

Age: and adjustment, 43; and auditory 
acuity, 54; and automobile control, 
52; and intelligence, 56, 60; and in- 
terests, 64; and learning, 63; and re- 
action time, 51; and sensory functions, 
53; and visual acuity, 54; change in 
interests with, 355; change in mental 
functions with, 57; change in motor 
functions with, 49, 50; change in pitch 
sensitivity with, 55; change in struc- 
ture and function with, 45, 46; dis- 
tribution in United States, 43 

Aging, problems of, 44 


Alcohol: and efficiency, 206; effects of, 
mental, 210; effects of, motor, 209; 
effects of, physiological, 208; effects of, 
on addition, 213; effects of, on higher 
mental processes, 214; effects of, on in- 
telligence, 215; effects of, on marks- 
manship, 211; effects of, on reaction 
time, 221; effects of, on reasoning, 215; 
effects of, on reflexes, 210; effects of, 
on simpler mental functions, 212; ef- 
fects of, on typing, 212, 221; effects of 
size of dose, 213; rate of absorption, 
208; rate of elimination, 209 

Alexander, F., 509 

Allen, C. N., 462 

Allport, (Ge Wy 324.0 325,632,032 95) ozs 
337, 349, 484, 508, 606, 614 

Altitude, and oxygen deficiency, 177 

American Association for Applied Psy- 
chology, 6 

American Committee for the Study of 
the Tobacco Problem, 205 

American Standard Code of Lighting 
School Buildings, 150 

Analytic method, 317 

Anastasi, A., 9 

Anderson, O. D., 593(10) 

Anderson, V. V., 336, 443, 444 

Andrew, D. M., 321(14) 

Animal drives, 23 

Ansbacher, H., 517 

Applied psychology: definition of, 12; 
field of, 1; growth of, 5; history of, 
5; problem of, 13 

Area, judgments of, 249, 250 

Arthur, G., 594 

Ash, I. E., 104, 105, 106 

Association test: 525; in 
disease, 576, 577 

Atmospheric conditions, and achievement, 
164 

Attention: and distraction, 124; control, 
affected by work, 104 


diagnosis of 


644 


Attentiveness, nature of, 17 
Attitudes:. and adjustment, 

economy of work, 434 
Auditory acuity, changes with age, 54 
Axel, R., 517 


339; and 


Babcock, H., 576, 591 
Bagby, E., 568 

Bagchi, B. K., 138 

Baldwin, B. T., 47, 48, 58, 59 
Barmack, J. E., 187, 189 


Barnes, R. M., 84, 383(26), 385, 
395 (28a), 396, 397, 414(26) 

Barton, J. W., 74 

Beck, S23 Jc, 579 

Beckham, A. S., 293 

Bedale, E. M., 417, 418, 419 

Bedford, T., 174, 427, 434(664) 

Behavior: determinants of, 495; un- 
learned, 19 


Behaviorgrams, 277 

Belief, conditions of, 92 

Beliefs of the consumer, 476 

Benedict, F. R., 99, 210 

Benson, C. E. 95(387) 

Benussi, V., 528 

Benzedrine: and caffeine, 224; psycho- 
logical effects of, 224 

Bernreuter Personality Inventory, 581 

Bernreuter, R. G., 334 

Bills, A. G., 129, 137, 376 

Bills, M. A., 278, 292, 293, 301 

Binet, A., 288 

Bingham, W. V., 121, 122, 279, 291, 292 

Birth control, 41 

Blankenship, A. B., 524 

Blanton, M. G., 20(48) 

Blind and seeing children, facial reactions 
of, 20 

IBIGCK ym blylici/ 

Blocking, concept of, 109 

Blood-pressure test, 528 

Blumer, H., 259 

Boas, F., 25 

Body types, 241 

Bolles, M. M., 578 

Boredom, see Monotony 

Boring, E. G., 518, 519, 559, 571(53) 

Bowman, I., 436 

Bradshaw, F. F., 273, 275, 276, 277, 280 

Brainarde bebe 352 

Brain waves: affected 
138; test, 530 

Brigham, C. C., 30(59) 

Brimhall, D. R., 38, 348 

Brittyronelisnoo 


by distractions, 


INDEX 


Brooks, L. M., 521, 522 

Brown, C., 129 

Brown, W., 95 

Burnett, I., 197, 442 

Burs, Ep, 0,293 

Burt, C. L., 33(68), 506, 507 

Burtt, H. E., 345, 395, 482, 516, 524, 528, 
539 

Bush, A. D., 203 

Buxton, C. E., 307 


Cabot, R. C., 99(77) 

Caffeine: and benzedrine, 224; effects, 
mental, 220; effects, motor, 219; effects 
of, 219; effects of, on chess, 222; effects 
of, on general health, 223; effects of, on 
higher mental processes, 222; effects of, 
on sleep, 223; tolerance, 223 

Cannon, W. B., 21, 566 

Cantril, H., 94(81), 95, 96, 347, 484, 614 

Capacity: native and acquired, 230; po- 
tential, 230 

Capps, H. M., 576(85) 

Career Research Monographs, 341 

Carlson, E. R., 600 

Carlson, W. R., 155 

Carmichael, L., 15(87) 

Carpenter, T. M., 99 

Carr, H. A., 104(88), 253(83) 

Carrying loads, methods of, 417, 418, 419 

Carter, H. D., 348, 439 

Carver, M. E., 485, 486 

Case-study method, 508 

Casey, R. D., 97(365) 

Cason, H., 19, 76, 138, 438, 453, 473 

Cattell, J. McK., 38, 40, 246, 262, 348 

Cattell, R. B., 14(99), 215, 222, 287 

Cerebrotonia, 241 

Change of work schedule, effects of, 432 

Chapman, J. C., 308, 309 

Character: and adjustment, 324; and in- 
telligence, 303; traits, consistency of, 
333; traits, definition of, 324, 325: 
traits, generality of, 329, 330; traits, 
generality versus specificity of, 331; 
traits, nature of, 327; traits, native, 
evidence for, 327; traits, occupational 
patterns of, 335; traits, of genius, 336; 
traits, profile of, 337; traits, training 
of, 328; traits, unitary, 325 

Chassel, C. F., 238, 304, 325 

Chave, E. J., 453(643) 

Check-list rating scale, 271 

Chellew, H., 448 

Cheney, Rv Er 220)e22t 

Child, C. M., 606(105) 


INDEX 


Clerical rating scale, 278 

Climate, and efficiency, 175 

Clinical psychology, 601 

Cobb, M. V., 298 

Cobb, S., 566(702} 

Collins, N., 473 

Collis, E. L., 446 

Color preferences of the consumer, 473 

Commins, W. D., 606 

Committee on Tests for Intoxication, 219 

Competitive instinct, 16 

Comprehension: of the consumer, 467; 
over the radio, 485 

Concensus: as criterion of correctness, 
264; validity of, 249 

Conditioned reflex, 15 

Conduct: adequate measures of, 233; 
measurement, 231; significant forms of, 
232 

Confidence, generality of, 330 

Conflict of motives, 581 

“Congenial pace,” 128, 129 

Conkey, R. C., 589 

Conklin, E. G., 36(112) 

Conklin, E. S., 476(113) 

Conrad, H. S., 61, 62, 254, 439 

Consistency of character traits, 333 

Consumer: aesthetic preferences of, 473; 
beliefs of, 476; color preferences of, 
473; comprehension of, 467; desires of, 
460; discrimination of, 470; habits of, 
464; likes and dislikes of, 472; logic of, 
465; memory of, 477 

Control of inheritance, 40 

“Convenient pace,” 434 

Cooperman, N. R., 123 

Cope, G. V., 239 

Corby, P., 487, 488(381) 

Cost of work, 413 

Coutant, F. R., 491(116) 

Cowdry, E. V., 44, 45 

COX on Way 12507258300 

Grane; A> E., 27, 502 

Crawford, C. B., 439 

Crawley, S. L., 113, 400, 408, 409 

Crime: and capacity for restraint, 502; 
and environment, 503; and impulse, 
501; and intelligence, 497; causation 
or contingency, 505; determinants of, 
environmental, 496, 503; determinants 
of, hereditary, 496; determinants of, 
impulse, 501; determinants of, intelli- 
gence, 497; determinants of, lack of 
restraint, 502; fundamental factors in, 
510; methods of study, actuarial 
method, 509; methods of study, case 
study, 508; methods of study, psycho- 


645 


analytic method, 509; type of, and in- 
telligence, 499 
, Criminal behavior: causes of, 493; psy- 
chological attitude toward, 496 
Criminals: in penitentiaries, intelligence 
of, 498; reéducation of, 554 
Criterion of success, 316 
Critical scores in trade tests, 309 
Crowd suggestibility, 96 
Crowden, G. P., 420 
CullerwArey agar iseciic 


Dallenbach, K. M., 520 

Danzig, E. R., 535, 537, 538 

Darwin, Charles, 11 

Dashiell, J. F., 27, 540 

Davenport, C. B., 497(163) 

Davidoff, E., 224 

Davies, A. H., 184 

Davies, J. G. W., 353 

Davis, H., 55 

Davis, R. C., 135, 136, 137, 138, 411, 474 

Davis, W. T., 291, 292 

Dealey, W. L., 388, 389, 416 

Dearborn, W. F., 58 

Decibel, 55 

Delinquency: and mental defect, 499, 
500; factors in, 506 

Descriptive-term rating scale, 269 

De Silva, H. R., 52 

Desires: affected by advertising, 460; na- 
tive, 22; of the consumer, 460; rela- 
tive strength of, 461 

Deutsch, F., 566 

Dewey, J., 86, 88(133), 451, 452, 567 

Dexter ho Gs W757 Owl il Oye 80, 
503 

Diagnosis of disease: abstraction tests in, 
577; and normal behavior, 570; asso- 
ciation tests in, 576; emotional sta- 
bility tests in, 580; functional, 584; 
imagination tests in, 579; psychoanaly- 
sis, 583; psychological techniques in, 
572; psychology in, 570; sensory tests 
bat si) 

Dickson, W. J., 154, 434 

Discrimination: by the consumer, 470; 
of size: in advertising, 472; of trade- 
names, 470 

Disease: as maladjustment, 564; mental, 
causes of, 581; mental, prevention of, 
564; prevention of, and self-protection, 
560; prevention of, through education, 
562; psychological techniques in diag- 
nosis of, 572; psychology in prevention 
of, 557, 559 


646 


Diserens, C. M., 141(137) 

Dissatisfaction, common causes, 438 

Distraction: adjustment to, through ten- 
sion shifts, 138; and attention, 124; 
defintion of, 125; effects of, 124; ef- 
fects on brain waves, 138; effort in, 
function of, 135, 137; measurement of, 
129; measurement of, in terms of ac- 
cessory movements, 130; measurement 
of, in terms of energy expenditure, 133; 
measurement of, in terms of muscle 
tensions, 134, 135; test, of interests, 
345; visual, adjustment to, 162 

Distribution: of effort, 421; of intelli- 
gence in the United States, 468 

Diurnal rhythm: and mental efficiency, 
181; and motor efficiency, 181; causes 
of, 182 

Diurnal variations in efficiency, 181 

Dodge, R., 100, 107, 186, 210, 321, 322, 
323, 376, 392 

Dollard, J., 69, 77, 448, 582 

Doopy i 12, 16; 359 

Dorsey, J. M., 210 

Douglas, C. G., 117 

Douglass, A. A., 388, 389 

Downey, J., 27, 326, 335 

Drake, (Gs.Ay) 122 

Drug investigation, sources of error, 200 

Drugs: influence of, 200; susceptibility, 
individual differences in, 226 

Dugdale, R. L., 497(148) 

Dunbar, H. F., 559(149), 566(149) 

Dunlap, K., 83 

Durell, F., 360 

Dirhams Javon one oso 

Durkin, H. E., 68, 86 

Dvorak, A., 416 

Dvorak, B. J., 323 


Ecob, K. G., 499, 500 

Economy of work: at different parts of 
curve, 422; carrying loads, 417, 418, 
419; effects of attitude in, 434; mental, 
through rest pauses, 425, 426; through 
change of schedule, 432, 433; through 
choice of equipment, 414; through 
choice of motions, 415, 416; through 
distribution of effort, 421; through po- 
sition of worker, 416; through rest 
pauses, 423, 424; wheeling a barrow, 
420 

Ectomorphy, 241 

Education: adult, 614; and development 
of the individual, 609; and maladjust- 
ment, 566; and mental disease, 565, 


INDEX 


566; motion pictures in, 614; of the 
personality, 612; psychology in, 604; 
radio in, 614 

Educational products, measurement of, 
611 

Efficiency: affected by music, 141; af- 
fected by noise, 139; and alcohol, 207; 
and atmospheric conditions, 164; and 
climate, 175; and diurnal variations, 
181; and high altitude, 177; and sea- 
sons, 180; and tobacco, 202; and 
weather, 179; concepts of, 360; human, 
concept of, 361, 364; system, industrial, 
364 

Effort: adjustment to task, 126; distribu- 
tion of, 421; function of, in distraction, 
135, 137 

Elliott, F. R., 485 

Ellis, H., 31(157) 

Elsberg, C. A., 573 

Elton, P. M., 152 

Eminent men: parentage of, 38; relatives 
of, 38 

Emotional reinforcement, in learning, 75 

Emotional stability tests, in diagnosis of 
disease, 580 

Empirical method, 311 

Endomorphy, 241 

Endurance, sex differences in, 35 

Energy expenditure: human, 362; in dis- 
traction, 133; in walking, 117 

Errors of judgment, constant, 252; vari- 
able, 251 

Estabrook, A. H., 497(163) 

Eugenics: principles of, 15; program, 42 

Everson, G., 542, 543 

Evidence, indirect indicators of: 525; as- 
sociation test, 525; blood pressure, 
528; brain waves, 530; inspiration-ex- 
piration ratio, 528; physiological, 527; 
psychogalvanic reflex, 529 

Ewing, A. W. G., 55(166) 

Ewing, I. R., 55(166) 


Facilitation, sensory, 137 

Factor analysis: 306; of interests, 353 

Family: expenditures in the United 
States, 459; income in the United 
States, 456; inheritance, in adjustment, 
36 

Farmer, E., 121 

Fatigue: definition of, 99, 100; visual, 
test for, 155 

Feelings: affected by monotony, 188; af- 
fected by ventilation, 173; affected by 
work, 109 


INDEX 


Ferguson, G. O., 26(168) 
Fernberger, S. W., 155 


647 


Gowin, E. B., 232 
Grabfield, G. P., 103 


Ferree, C. E., 102, 145(175a), 147, 148, | Graf, O., 434 


149, 152, 156, 158, 161, 162 

First impression, method of gaining, 233 

Flogging, deterrent effects of, 554 

Florence, P. S., 395 

Boleya Jee. 25 (126). 395 

Foran, T. G., 611(177) 

Ford, G. C., 416 

Ford, H., 441 

Forecasting efficiency, 302 

Forgetting, 82; in sleep, 83 

Franken, R. B., 477, 484 

Franz, S. I., 599, 600 

Franzen, R., 484 

Fraser, J. A., 190, 380 

Freeman, F. N., 328, 614 

Hreemany Goel) 165 9745075, 135, 137, 
181(186), 184 

Freud, S., 583 

Freyd, M., 274, 279, 342, 343 

Fryer, D., 294, 295, 296, 342(192), 348, 
350, 352 

Functional disease, diagnosis of, 584 


Galton, Francis, 11, 37 

Garrett, H. E., 241, 302, 313 

Garth, T. R., 25(199), 288 

Gaskill, H. V., 524 

Gates, A. I., 182, 611(200) 

Gaudet, F. J., 541, 543, 544 

Genius, character traits of, 336 

Geriatrics, 44 

Gerontology, National Advisory Commit- 
tee on, 44 

Ghiselli, E. E., 8(204) 

Gibson, J. J. 521 

Gifted children, parentage of, 40 

Gilbert, G. M., 137(206) 

Gilbreth, F. B., 82, 365, 369, 383, 388, 
416, 441 

Gilbreth, L. M., 364, 365, 369, 416 

Gilliland, A. R., 222 

Gillin, J. L., 545 

Gilman, A., 224 

Glover, E., 583, 598(214) 

Glueck, E. T., 508 

Glueck, S. S., 502, 508 

Goddard, H. H., 497(278) 

Goldmark, J., 119(219), 429 

‘Goldsmith, D. B., 239 

Goldstein, K., 577, 606(221) 

Goodenough, F. L., 51 

Good judge, qualities of a, 256, 258 

Goodman, L., 224 


Greenwood, M., 446 

Growth curves, height, 48 
Guilford, J. P., 313 

Guilt, determination of, 512 
Gulliksen, H., 517, 518 
Gundlach, R. H., 2(234), 3, 4 
Guthrie, E. R., 67, 68, 75, 77 


Habits: and standardization, 394; of the 
consumer, 464 

Hall, G. S., 43(236) 

“Halo” effect: 254, 272; identification of, 
273; precautions against, 274 

Hamilton, H. C., 399 

Hanawalt, M. G., 521 

Handy, L. M., 497 

Harman, F. L., 134 

Harrington, M., 558, 603 

Hart, B., 583 

Hartmann, G. W., 137, 360, 363(247) 

Hartshorne, H., 280, 326, 331, 333 

Harvard Growth Study, 58 

Hayes, M. H. S., 299 

Hazard, and satisfaction, 445, 446 

Head injury, psychological tests in, 589, 
590 

Healy, W., 501, 503, 509, 592 

Hearing loss, with age, 56 

Heck, A. O., 611(255) 

Heim, M. H., 472 

Henry, G. W., 587(732) 

Henshaw, E. M., 78, 84 

Heredity: 14; and mental disease, 564; 
versus environment, 15 

Heron, W. 2 1138; 119 

High altitude: and efficiency, 
fects of, on mental functions, 
effects of, on motor functions, 178 

Hilgard, E. R., 559(258) 

Jabal, TN, Woy ily, aliltey, ally 

Himwich, H. E., 208(261) 

Hirschberg, M., 515 

Hoffman, G. J., 263 

Hoke, R. E., 415, 416 

Holck, H. G. O., 220, 222, 224 

Hollingworth, H. L., 10, 15(269), 1 
184; 201-202, 210, 212, 216, 220, 2 
223, 226, 236, 237, 248, 249, 285, 2 
257, 262, 280, 485, 549, 559, 575 

Hollingworth, L. S., 31(283), 34(282) 
(287), 611(284) (285) (286) 

Holman, P., 78, 84 

Holmes, J. L., 504(288) 


1777) ef- 
178; 


v2) 
ae hr 


’ 


’ 


Mm wo 


) 


648 


Holt, E. B., 15(289) 

Holzinger, K. J., 328 

Homeostasis: organ, 21; organismic, 21. 

Honzik, C. H., 76 

Hook-worm disease, psychological tests 
in, 589 

Hopkins, M. D., 119 (219), 429 

Hoppock, R., 379, 393 

Horst, P., 256, 259, 316, 510(291) 

Hotchkiss, G. B., 477, 484 

Houser, J. D., 393 

Hovey, H. B., 139(295) 

Howell, W. H., 45, 53 

Hull, C. L., 8, 9, 10, 94(298), 205, 206, 
220, 222 

Human nature, characteristics of, 16 

Human values, conceptions of, 451 

Humes, J. F., 142 

Humm-Wadsworth Temperament Scale, 
581 

Jelennti, “Wo4 Ase 

Hunt, W. A., 19, 529 

Huntington, E., 176(305), 179, 503 

Hurlock, E. B., 400 

Hypnotism, 94 


Illumination: 145; artificial distribution 
of, 158; distraction effects of, 156; dis- 
tribution, improvement of, 160; dis- 
tribution of, 157; distribution of, from 
various lighting systems, 159; minimal 
requirements, 151; mixing natural and 
artificial, 161; needs, 149; needs in 
industry, 150; needs in schools, 150; 
needs in silk weaving, 153; needs, psy- 
chological factors in, 153; quality of, 
154 

Imagination tests, in diagnosis of disease, 
579 

Impulse and crime, 501 

Incentives: 398; costs of, in metabolic 
rate, 410; cost of, in output, 407; cost 
of, in recovery rate, 408; differential 
effects of, 403, 404; effectiveness of, 
increase in, 411; effects of, 400; effects 
of, individual differences, 406; effects 
af, on fatigue, 400; effects of, on 
judgment, 400; effects of, on learn- 
ing, 400; effects of, on output, 400; 
effects of, on reaction time, 400; in 
repetitive work, 120; kinds of, 401; 
meaning of, 398; relation to task, 404 

Index of deterioration, 575 

Individual differences: 8; causes of, 11; 
in intelligence, 283; in judgment, 257; 
in light sensitivity, 148; in suggesti- 


INDEX 


bility, 95; in susceptibility to drugs, 
226; in susceptibility to monotony, 
193; in thinking, 89; in work capacity, 
120; magnitude of, 8, 9; recognition 
of, 11, 12 : 
Individuality, and the law, 494 
Industrial Lighting Code (N. Y.), 150 
Inheritance: control of, 41; of intelli- 
gence, 37; of physical traits, 36 
Inspiration-expiration ratio, 528 
Institute of Child Welfare, California, 47 
Intelligence: a diagnostic sign, 574; and 
adjustment, 282; and age, 56, 60; and 
character, 303; and crime, 497; and 
intellect, 285; and interest, 350; and 
opportunity, 288; and satisfaction in 
work, 442; and _ susceptibility to 
monotony, 197; and type of crime, 
498; distribution in the United States, 
468; inheritance of, 37; meaning of, 
282; minima, for clerical workers, 292, 
300; minima, for executives, 291; 
minima, for mill workers, 291; minima, 
in education, 297; minima, in occupa- 
tions, 293, 294, 295, 299; native, 25; 
negro and white, 26; of twins, 39; 
origin of differences in, 283; race dif- 
ferences in, 25, 288; sex differences in, 
31; upper critical scores, 298; upper 
critical scores, in clerical work, 300, 
301; upper critical scores, in industry, 
299; urban and rural factors in, 288 
Intelligence test: a sampling of behavior, 
286; critical scores, 290; definition of, 
283; international, 287; minimal scores, 
290; standardization of, 287; uses of, 
289; utility of, 284 
Intention: determination of, 530; to learn, 
74 
Interest: and ability, 349; and adjust- 
ment, 339; and intelligence, 350; and 
knowledge, 340; change with age, 64, 


355; cowboy, 356; critical score for 
insurance selling, 344; definition of, 
339; factor analysis of, 353; inven- 


tories, 352, 353; inventories, Allport- 
Vernon scale, 352; maturity score, 357; 
social versus mechanical, 343 

Interest tests: 342; distraction, 345; in- 
formation, 347; like-dislike, 342; ob- 
jective, 345; skill, 347; speed of asso- 
ciation, 347; word association, 346 

Interests: fundamental, 351; of twins, 
348; origin, 347 

Interference and adaptability, 372 

International intelligence test, 287 

Intoxication, index, 216, 218 


INDEX 


Jackson, D. C., Jr., 4(308) 

Jackson, T. A., 263 

Jacobson, E., 123, 137, 138, 598 

Jahoda, M., 445(3172) 

James, W., 64, 127, 383, 394, 514, 596 

Janet, P., 564, 587(317), 597 

Jellinek, E. M., 207, 208(318) (319) 

Jerome, E., 573 

Jersild, A. T., 43(321), 374, 375, 488 

Johanson, A. M., 400 

Johnson, H. M., 123, 163, 181(329), 278 

Jolliffe, N., 207, 208(318) 

Jones, C. M., 566(702) 

Jones, H. E., 47, 49, 61, 62 

Jones, M. C., 439, 568 

Judge: psychology of, 533, 540; sen- 
tencing tendencies of, 541, 542, 543 

Judgment: and acquaintance, 260; con- 
stant errors of, 252; individual differ- 
ences in, 257; in intelligence testing, 
244; objectivity of, 255; of area, 249; 
of facial expression, 20; of self, 262; 
personal equation in, 254; validity of, 
255 

Judgments, variable errors of, 251 

jungy.@. CG. 583 

Jury: function of, 533; opinion of, 534, 
539; psychology of, 533 


Karslake, J. S., 463 

Kata-thermometer, 170 

Kelley, C. M., 575 

Kelley, T. L., 2, 13, 306, 359 

Kellogg, W. N., 67 

Kennedy, F., 559(338) 

Kent, G. H., 571 

Kent-Rosanoff Free Association Test, 576, 
577 

Kitson, H. D., 469 

Kleitman, N., 122, 123 

Klineberg, O., 26, 28(347), 288 

Knight, F. B., 261 

Knower, F. H., 454 

Koehler, W., 67 

Kuder, G. F., 271, 275 


Laird, D. A., 133 

Laird Personality Inventory, 581 

Landis, C., 19, 20(356), 41(359), 493 
(359), 529 

Langdon, J. N., 142, 193, 196, 306 

Langfeld, H. S., 20(361) 

Lankes, W., 370 

Larson, J. A., 528 

Lasswell, H. D., 97 


649 


Lauer, A. R., 516 

Laune, F. F., 556 

,Law, and individuality, 494 

Lazarsfeld, P. F., 463, 484, 487, 489, 615 

Learning: 66; adjustment to use, 81; and 
emotional reinforcement, 75; and mo- 
tivation, 69; and muscle tensions, 74; 
and repetition, 73; by wholes and 
parts, 80; changes with age, 63; con- 
ditioned-response, theory of, 67; dis- 
tribution of practice in, 78; effect of 
hunger on, 70; insight theory of, 67; 
motor skill, 73; need of intention, 74; 
practice in, 72; reward and punish- 
ment in, 76; simplification of material 
in, 82; theories, 66; theories, common 
ground of, 68; to typewrite, 75; trans- 
fer of, 83; trial-and-error theory of, 
67; understanding in, 71, 72 

Lee, F. S., 165(371) 

Lehman, H. C., 355 

Length of working day, effects of, 429 

Length of working week, effect of, 430, 
431 

Letter of application, 236, 252 

Letter of recommendation, 238 

Leuba, J. H., 35, 91 

Levels of interpretation, 14 

Lewis, H. B., 94(375) 

Lewis-Faning, E., 554 

Liddell, H. S., 593 

Light sensitivity, individual differences, 
148 

Lighting systems, efficiency of, 159 

Ligon, E. M., 70 

Likert, R., 453(379) 

Likes and dislikes of the consumer, 472 

Link, H. C., 487, 488(381), 567 

Lippmann, W., 12(382) 

Location of advertisements, 475 

Logic of the consumer, 465 

Lombroso, C., 496 

Long; €.. N. H,, 117 

Longstaff, H. P., 491(384) 

Lorge, I., 62 

Lowrey, L. G., 595 

Lucas, D. B., 95(387) 

Luckiesh, M., 151, 155(388) 

Lund, F. H., 92, 476(389) 

Lupton, H., 117 


Mace, C. A., 400, 401, 402 

Maier, N. R. F., 593 

Maladjustment: and mental disease, 564; 
concept of, 493; prevention of, 567 

Maller, J. B., 326 


650 


Manson, G. E., 239 

Man-to-man rating scale, 267 

Manzer, C. W., 114, 115, 423 

Marksmanship, effects of 
ZN 

Marquis, D. G., 559(258) 

Marsh, H. D., 181, 182 

Marshall, H., 208(396) 

Marston, W. M., 527, 528, 539 

Martin, E. G., 103, 104 

Martin Strength Test, 103 

May, M. A., 16, 280, 326, 331, 333 

McCarty, D. G., 531(404) 

McCollom, I. N., 307 

McDougall, W., 4, 105, 
569(410), 581(408), 598 

McFadden, J. H., 27 

McFarland, R. A., 178, 208(319) 

McGeoch, J. A., 517 

McHale, K., 347 

McKay, H. D., 508 

McKinney, F., 482 

McNamara, W. J., 225 

McNemar, Q., 34 

Mead, L. C., 214 

Mead, M., 16 

Measurement: by opinion, 244; of radio 
effectiveness, 489; of satisfaction, 453 

Media, advertising, 475 

Medical school and psychology, 600 

Meier, N. C., 94(423) 

Meltzer, H., 439(424) 

Memory of the consumer, 477 

Mennenga, G. H., 94(423) 

Mental defect, and delinquency, 499, 500 

Mental defectives, status of, 500 

Mental disease: and education, 566; en- 
vironmental factors in, 565; heredity 
in, 564; index of deterioration in, 575; 
intelligence as diagnostic sign of, 574; 
treatment of, by persuasion, 597; treat- 
ment of, by psychoanalysis, 598; treat- 
ment of, by reéducation, 599; treatment 
of, by suggestion, 596 

Mental efficiency: and alcohol, 210; and 
caffeine, 220 

Mental growth curves: 58; of superior 
children, 59 

Mental set and shift: 370; hierarchy of, 
374 , 

Mental therapy, 591 

Mental therapies, classification of, 594 

Mental work and rest, optimal relation, 
425, 426 

Merrill, M. A., 287 

Merriman, C., 39 

Mesomorphy, 241 


alcohol on, 


352, 589, 








INDEX 


Metabolic cost: in different parts of work 
curve, 117, 422; of carrying loads, 417 

Metabolism: affected by work, 115; 
measurement of, 115 

Miles, C. C., 59, 60 

Miles, W. R., 43, 44, 49, 50, 51, 59, 60, 
209(430), 211, 212 

Military psychology, 7 

Miller, N. E., 69, 77 

Miller, R. E., 225 

Mind-body relationship, 558 

Minkowski, M., 15(432) 

Minnesota Employment Stabilization In- 

stitute, 321 

Minnesota Mechanical Ability tests, 287, 
316 

Mitchell, G. E., 482 

Mogensen, A. H., 383(434), 386 

Monotony: 185; and adjustment, 185; 
and distraction, 186; and intelligence, 
197; concept of, 185; effects of 187; 
effects of, on chain assembly, 190, 191; 
effects of, on feelings, 188; effects of, 
on light-bulb assembly, 190, 192; ef- 
fects of, on metabolism, 188; effects of, 
on output, 188; index, 193; specificity 
of, 195; susceptibility, individual dii- 
ferences in, 193; susceptibility, tests 
for, 195 

Mood: effects of, on card-sorting, 440; 
effects of, on learning, 439, 440; effects 
of, on performance, 439, 440 

Moore, H. H., 208(435) 

Morgan, J. J. B., 127, 128, 130, 131, 132, 
363, 434, 567, 613 

Morphological index, 241 

Moss, F. K., 151, 155(388) 

Mosso, A., 113, 421 

Motion-cycle chart: paper folding, 391; 
planing, 389 

Motion pictures: and visual efficiency, 
161; in education, 614 

Motivation: 20; in learning, 69 

Motives: conflict of, 581; measured in 
money, 23; measured in time, 23; rela- 
tive strength of, 22 

Motor control, affected by work, 105 

Motor functions, and age, 49 

Motor efficiency: and alcohol, 210; and 
caffeine, 219 

Motorman selection test, 321 

Motor skill, learning of, 73 

Mullin, F. J., 123 

Mundel, M. E., 396, 397 

Miinsterberg, H., 3, 194, 195, 374, 539, 
565 

Murchison, C., 497, 498, 499 





INDEX 


Murphy, G., 97, 332, 453(448), 577 
Murphy, L. B., 97 


651 


tional methods, 241; measurement by, 
244 


Murray, H. A., 508, 558(451), 579, 592, ¥ “Order of Merit Method,” 246, 266 


602 
Muscle tension, in learning, 74 
Muscular strength, affected by work, 103 
Muscio, B., 100, 522 
Music, effects on performance, 141 
Musical ability, psychograph, 318 
Myers, C. S., 187, 
Myers, G. C., 74, 520 


Naccarati, S., 241 

Nadel, A. B., 578 

National Institute of Industrial Psychol- 
ogy (England), 8 

National Resources Planning Board, 457, 
458 

Nationality differences, intelligence, 28 

Native capacity: 24; and acquired ca- 
pecity, 230 

Native temperament, 24 

Needs, wants, and desires, 20 

Nelson, D., 222 

Nelson, M. J., 611(462) 

Newcomb, T. M., 97, 360, 363(247) 

Newman, H. H., 328 

Newman, H. W., 207(466) 

New York State Commission for Mental 
Defectives, 499 

New York State Ventilation Commission, 
167, 174 

Newhall, S. M., 472 

Nixon, H. K., 345, 463, 472, 476(468) 

Nocturnal rhythm, 181 

Noise: 125; effects of, on efficiency, 139; 
effects of, on effort, 132; effects of, on 
output, 131; effects of, on weavers, 
139 

Norsworthy, N., 605 (587) 

Norton, H. F., 414, 415 

Nott, C. C., 546(470), 548(470) 

Numerical rating scale, 270 


Occupational patterns: of ability, 322; of 
character, 335 

Odbert, H. S., 324, 462 

Offender: punishment of, 546; treatment 
of, 545 

Olfactometer: 
maker, 573 

Ollry, F., 491(472) 

“One best way,” 387 

Opinion: basis of, 90; formation of, by 
a jury, 534; goodness of, 248; in voca- 


Elsberg, 573; Zwaarde- 





Organismic concept, in education, 606 

Osborn, Ay ss oL5, oso Do4 

Osborn, F., 15(475), 41(475) 

Osgood, C. E., 462 

QusA. S291 

Otis jie eies16 

Otis, M., 95 

Output: affected by incentives, 400; af- 
fected by work, 118; in eight-hour 
day, 119 


Page, J. D., 41(359), 493(359) 

Page, R. M., 117, 413(480), 422 

Paine, R., 547 

Parentage of gifted children, 40 

Parker, C., 448 

Parmenter, R., 593 

Parole effects of, prediction, 555 

Paterson, D. G., 6, 7, 231, 321(14), 341 

Patrick Gada Wig 50o- 0509 

Pavlov, I. P., 67, 559(488) 

Paynter, R. H., 471 

Peary Da Etne/© 

Pearson, K., 34 

Perseveration, 370 

Personal equations in judgment, 254 

Personal history record, 239 

Personal interview, 235 

Personality: and satisfaction in work, 
443; education of, 612; stability of, 263 

Personnel System in the United States 
Army, 267(656) 

Persuasion over the radio, 486 

Peterman, J. N., 490, 491(492) 

Phillips, G. E., 426 

Physical traits, inheritance of, 36 

Physiognomy and Phrenology, 240 

Pintner, R., 611(4935) 

Pleasantness and unpleasantness, native, 
18 

Potfenberger, A. T.; 21(5.02))) 105.) 110; 
11 i, $125°127,134;-227,° 237,289, 282, 
377, 410, 462, 469(496), 474, 475, 
558(503), 591, 602 

Polakov, W. N., 431 

Pond, M., 292, 293 

Poull, L. E., 340 

Power and desire, 450 

Practice: distribution of, 78; in chain 
assembly, 79 

Pre-experience testing, 313 

Prediction: long term, 303; 
302, 314, 315 


of success, 


652 


Prevention: of disease, psychology in, 
557, 559; of mental disease, 564 

Priestley, J. G., 117 

Primary abilities, 229 

Prince, M., 596 

Problem-solving, in kittens, 71 

Profile: of character traits, 337; of 
draughtsmen, 321; of musical ability, 
318, 319; of teachers, 321, 322 

Proneness to accident, 121 

Propaganda: 96; and education, 97 

Psychiatry, and Psychology, 592 

Psychoanalysis: 583; in treatment of dis- 
ease, 598; symposium on, 585 

Psychogalvanic reflex test, 529 

Psychograph, see Profile 

Psychological Corporation, 7 

Psychological therapy, 591 

Psychology: and education, 604; and 
everyday life, 1; and medicine, 557; 
and the medical school, 600 

Psychotechnology, 2, 3 


Punishment: deterrent effects of, 546, 
551, 552; experimental studies of, 
549 


Pupillary conditioning, 19 
Purchasing power of the consumer, 456 
Pursuit meter, 188, 190 


Race differences, inhibitions, 27 

Racial characteristics: emotions, 26; na- 
tive, 24; temperament, 26 

Radio: advertising, 483; “Analyzer,” 490, 
491; effectiveness of, 488; effectiveness, 
measurement of, 489, 492; in educa- 
tion, 614; message, comprehension of, 
485; research, 484 

Rand, G., 102, 145(175a), 147, 148, 149, 
152, 156, 158, 161, 162 

Raters: competence of, 
number of, 279 

Rating human qualities, 266 

Rating procedure, requirements, 272 

Ratings: based on information, 276; re- 
liability of, 280; validity of, 280 

Rating scale: check-list, 271; descriptive- 
term type, 269; for clerical workers, 
278; man-to-man type, 267; numerical 
type, 270; specific-instance type, 268 

Rating scales, and the “order of merit 
method,” 266 

Rationalization, 91 

Razran, H._S., 138 

Reaction time, and age, 51 

Reckless, W. C., 497, 505 

Recovery, from work, 112 


279; optimal 


INDEX 


Reéducation: in treatment of disease, 
599; of the criminal, 554 
Reifenstein, E. C., 224 
Xelative strength of desires, 461 
Relaxation in treatment of disease, 597 
ieliability of ratings, 280 
Repetition in learning, 73 
Repetitive work, incentives in, 120 
Research Council on Problems of Alcohol, 
208 
Rest, 122; pauses, effect of, 423 
Retentiveness, native, 18 
Reward and punishment in learning, 76 
Rhythmical movements, efficiency of, 
395, 397 
Rice; D: Ei, 155 
Rice, J. M., 610 
Richardson, F. E., 515 
Richardson, M. W., 271, 275 
Rinsland, H. D., 611(495) 
Rivers, W. H. R., 204, 209, 219 
Roberts, C. S., 440 
Robinson, E. S., 83(524), 109, 118, 119, 
187, 376, 392 
Robinson, J. H., 88 
Roethlisberger, F. J., 154, 434 
Roff, M., 534, 535, 536 
Rogers, H. W., 313 
Roos, M. M., 359 
Rorschach test, 579 
Rosanoff, A. J., 497, 571 
Rosanoff, I. A., 497 
Rounds, G. H., 134, 410 
Roundtree, J. S., 289 
Rubarth, B., 385(532a) 
Ruch, F. L., 63 
Rugg, H., 247, 268, 270, 279 
Russel, W., 239 
Ryan, A. H., 395 
Ryan, T. A., 137(537) 
Ryan, W. C., 612 


Salesmanship: laboratory studies of, 482; 
problem of, 480; pyschology of, 479; 
psychological principles in, 481 

Salivary reflex, 19 

Satisfaction: 436; and dissatisfaction, na- 
ture of, 437; and emulation, 450; and 
frustration, 448; and hazard, 445; and 
intelligence, 442; and power, 450; and 
psychiatry, 448; and security, 447; and 
self-expression, 447; conditions of, in 
work, 440; from adjustment of ca- 
pacity, 442; from adjustment of per- 
sonality, 443; from social intercourse, 
444; from working conditions, 441; 


INDEX 


measurement of, 453; need for, 363; of 
non-work desires, 449 

Sayre, J., 491(539) 

Scheerer, M., 577(222) 

Schneider, H., 443 

Schneck, M. R., 302 

Schubert, H. J. P., 117, 421 

Scofield, C. F., 207(542) 

Scott, W. D., 248, 299, 300 

Seashore, C. E., 317, 318, 319 

Seashore, R. H., 307 

Season, effects of, on efficiency, 180 

Security and satisfaction, 447 

Self-expression and satisfaction, 447 

Self-judgments, 262 

Sellin, T., 493(549) 

Sensory conditioning, 138 

Sensory facilitation, 137 

Sensitiveness, native, 17 

Sensitivities, limitations of, 16 

Sensory functions, and age, 53 

Sensory tests, in diagnosis of disease, 573 

Seward, G. H., 31(550), 215 

Seward, J. P., 215 

Sex differences: in color naming, 32; in 
completion test, 33; in endurance, 35; 
in intelligence, 31; in personality, 35; 
in suggestibility, 95; in variability, 34; 
native, 30; physical and physiological, 
31 

Shartle, C. L., 229, 310(580), 312(580) 

Shaw, C. R., 508, 509 

Shaw, W. A., 99(553a) 

Sheldon, W. H., 241 

Shellow, S. M., 74, 520 

Shen, E., 261 

Shepard, G. H., 424 

Shepard, J. F., 123 

Sherman, I. C., 20(562) 

Sherman, M., 20(562), 613 

Shimberg, M. E., 288 

Shuey, A. M., 71 

Shuttleworth, F. K., 58(564a) 

Sidis, B., 93, 96 

Single versus multiple tasks, 371 

Size, discrimination of, in advertising, 
472 

Skill, acquisition of, 66 

Skin sensitivity, affected by work, 103 

Skolnick, A., 19(686) 

Slaght, W. E., 264 

Slawson, J., 256, 261 

Sleep: motility in, 123; theories of, 123 

Smith, B. L., 97(365) 

Smith, C. M., 359 

Smith, E., 491(472), 491(570) 

Smith, E. L., 220, 224 


653 


Smith, H. S., 474 
Social intelligence test, 287 


Social intercourse and satisfaction, 444 


Social needs, 21 

Social trends in the United States} 1 

Somatotonia, 241 

Southard, E. E., 448 

Spearman, C., 283, 325, 370 

Special abilities, measurement of, 307 

Special capacities: 304; and experience, 
311; measurement of, 310; measure- 
ment of, analytical method, 317; 
measurement of, analogy method, 320; 
measurement of, empirical method, 311; 
native, 25 

Specialization: effects of, 380; field 
studies in, 380; individual differences 
in, 381; in everyday life, 368; kinds of, 
368; of work, 367; psychology of, 369 

Specific-instance rating scale, 268 

Specificity, monotony of, 195 

Speed factor in intelligence, 62 

Spragg, S. D. S:, 224 

Stability of personality, 263 

Stagner, R.,. 325, 326, 331, 334, 439(577) 

Stakhanoff, A., 368 

Standardization: 382; and habits, 394; 
cost of, 390; in everyday life, 383; of 
equipment, 384; of movement pattern, 
386, 387; of worker, 384; psychology 
of, 394; satisfaction from, 393; scope 
of, 383 

Stanton, F., 492 

Stanton, H. M., 319 

Startle pattern, 19 

Stead, W. H., 229, 310(580), 312(580) 

Stecher, L. I., 58, 59 

Stekel, W., 583 

Sterilization, 41 

Stern, W., 513, 521 

Stevens, S. N., 248, 274, 276, 281 

Stevens, S. S., 55, 241, 282 

Stimulants, influence of, 200 

Stoltz, H. J., 94(423) 

Strayer, G. D., 605(587) 

Strong, E. K., 64, 343, 344, 351, 355, 356, 
357, 478, 479, 481, 484, 589 

Strongin, E. I., 223 

Strong Vocational Interest Tests, 343 

Sublimation, 598 

Suggestibility: crowd, 96; favoring con- 
ditions of, 93; individual differences in, 
95; sex differences in, 95 

Suggestion: 92; in treatment of disease, 
596; positive and negative, 95; pres- 
tige, 94; repetition in, 94 

Success, prediction of, 302 


654 


Sullivan, E. T., 440 

Swan, DT. H., 18129) ~ 

Swift, E. J., 517 

Symmetrical motions, efficiency of, 395 
Symonds, P. M., 279, 611(602) 
Symposium on psychoanalysis, 585 
Synchronous motions, efficiency of, 395 


Taylor, F., 385 

Taylor, F. V., 19(686) 

Tarde, G., 497 

Tead, O., 448 

Temperament, race differences in, 26 

Tendler, A., 574 

Terman, L. M., 33(607) (609), 34, 40, 
282, 285, 287(609), 297, 304, 313, 336, 
353, 607, 608 

Testimonials, 238 

Testimony: individual differences in ca- 
pacity for, 513; judgment in, 515; 
judgments of number in, 517; judgment 
of speed in, 516; judgments of time in, 
517, 518; leading questions in, 522, 
523; memory in, 518; sensation and 
perception in, 514; suggestion in, 522 

“The good life,” 436 

Thematic Apperception Test, 579 

Thinking: demands of correct, 87; indi- 
vidual differences in, 89; nature of, 85; 
stages in, 86 

Thompson, J., 20 

Thompson, L. H., Jr., 197(613) 

Mhomdikey Ey We 95 15622) 7 2, 2ayen, 
36, 39, 63, 65, 67, 110, 244, 254(617), 
260, 273, 275, 282, 283, 286, 298, 303, 
304, 313, 325, 340, 350, 436, 437, 448, 
450, 453, 462, 611(624), 614(614) 

Thornton, G. R., 220, 224 

Thurstone, L. L., 229, 245(637), 
307, 353, 453(643), 504(638) 

Thurstone Neurotic Inventory, 581 

Tinker, M. A., 150, 151 

Tipper, H., 448 

Tobacco: and efficiency, 202; mental ef- 
fects of, 204; physical effects of, 203 

Tolman, E. C., 76 

Trabue, M. R., 321(649) 

Trade-names, discrimination of, 470 

Trade tests: 307; critical scores in, 309; 
differentiative power of, questions, 308 

Training, effects on production, 312 

Transfer of learning, 83 

Travis, L. E., 210 

Treatment of disease, psychology in, 587, 
588 

Tredgold, A. F., 41(6517) 


290, 


INDEX 


Trow, W. C., 330 

Tucker, W. B., 241 

Tulchin, S. H., 498, 499 

Twins: intelligence of, 39; interests of, 
348; measurement of, 39 

Two-point threshold affected by work, 
102 

Type-faces, preference for, 474 

Types of rating scales, 267 

Typewriter keyboards, efficiency of, 415, 
416 

Typewriters, efficiency of, 414, 415 


Uhrbrock, R. S., 412, 453 

Uniform and varied work: decrement 
from, 377; efficiency of, 376; satisfac- 
tion from, 378, 379 

Uniformity versus variety: of task, 367, 
374, 382; of work effects, 198 

Unitary occupational traits, 306, 307 

United States Army, psychological exami- 
nations in, 28 


Validity: of judgment, 255; of ratings, 
280 

Van Ormer, E. B., 83 

Variability: of performance, affected by 
work, 108; sex differences in, 34 

Vartanian, V. H., 237, 252 

Veblen, T., 448 

Ventilation: 165; early theories of, 165; 
effects of, on inclination to work, 172; 
effects of, on mental work, 171; effects 
of, on physical work, 168; effects of, 
on the feelings, 173; effects of, on tin- 
plate manufacture, 169; physical theory 
of, 166 

Vernon, H. M., 133, 134, 169, 212, 407, 
427, 432, 433, 434 (664) 

Vernon, P. E., 259 

Vickery, K., 521, 522 

Viscerotonia, 241 

Vision, upper limits for comfortable, 148 

Visual acuity: affected by work, 102; 
changes with age, 54; index, 152 

Visual and auditory experience, compari- 
sons of, 485 

Visual distractions, adjustment to, 162 

Visual efficiency: and intensity of light, 
148; and motion pictures, 161; and 
quality of light, 155 

Visual fatigue test, 156 

Visual mechanism, characteristics of, 146 

Visual perspective, reversals in work, 104 


INDEX 


Viteles, M. S., 155, 321 

Vocational adjustment: 227; intelligence 
tests in, 289; opinion in, 243 

Vocational guidance: 228; shortcuts in, 
228 

Vocational instruments, criteria for, 230 

Vocational Interest Test for College 
Women, 347 

Vocational methods: first impression, 233; 
letter of application, 236; letter of 
recommendation, 238; opinion, 241; 
personal-history record, 239; personal 
interview, 235; testimonials, 238 

Vocational selection, 228 

Voelker, P., 328, 331 


Wallas, G., 89, 265 

Waller, A. O., 422 

Wallin, P., 508 

Wants, evaluation of, 449 

Warden, ‘©. J54 23677), 
(678), 462 

Warming-up phenomenon, 118 

Warner, C. G., 133, 134 

Waters, R. H., 482 

Watson, G. B., 333, 379, 393 

Watson, J. B., 15(682) 

Watts, F., 320 

Weather, and efficiency, 179 

Webb, E., 325 

Wechsler, D., 9 

Wedell, C. H., 19(686) 

Weighting, of scores, 277 

Weiss, A. P., 516 

Weld, H. P., 534, 535 

Wells, F. L., 247, 271, 274, 313, 572(693), 
5/55 519 

Weinland, J. D., 108 

Weston, H. C., 139, 140 

Wheeler, R. H., 68, 177 

Wheeling a barrow, metabolic cost of, 420 

Whipple, G. M., 95, 102(701), 513(701) 

White, B. V., 566(702) 

Whitehead, T. N., 336, 444, 445 

Will-Temperament Test, 27, 326 


69(677), 76 








655 


Winsor, A. L., 223 

Wattys) ParAvs55 

Wonderlic, E. F., 248, 274, 276, 281 

Wood, B. D., 614 

Woodrow, H., 518 

Woods, F. A., 38 

Woodworth Personal Data Sheet, 580 

Woodworth, R. S., 15(712), 25, 33, 39, 
84, 100, 284, 285, 304, 313, 325, 331, 
340, 348, 349, 395(711), 529, 559, 585, 
588 

Woolley, H. T., 313 

Work: and rest, concept of, 98; and rest, 
optimal relation, 424; and rest sched- 
ules, field studies of, 427, 428; capac- 
ity, individual differences in, 120; cost 
of, 413; curve for eight-hour day, 119; 
effects, 101; effects, on attention con- 
trol, 104; effects, on eye movements, 
107; effects, on feelings, 109; effects, 
on metabolism, 115; effects, on motor 
control, 105; effects, on muscular 
strength, 103; effects, on output, 118; 
effects, on recovery rate, 112; effects, 
on sensitivity, 102; effects, on skin 
sensitivity, 103; effects, on two-point 
threshold, 102; effects, on variability 
of performance, 168; effects on visual 
acuity, 102; physical and mental, 99; 
product and process, 99 

Wulf, F., 721 

Wunderlich, H., 195 

Wyatt, S., 120, 142, 190, 193, 196, 197, 
198, 380, 404, 405, 406, 449 

Wyman, J. B., 346 


Yerkes, R. M., 28(729), 29, 30 
Young, K., 336 
Young, P. T., 20, 69 


Zero ability, 9 

Zilboorg, G., 587(732) 

Zubin, J., 611(495) 
Zwaardemaker olfactometer, 573 


(2') 

















fs Po 1942 


Cibrary/Fairleigh Dickinson Univ. 


a 











5 hs 
; 





=. 





Ss 


Sats 
3 
ui 


yee 


pane 


“ 








tH 
ap 
nh 








AS 
ot 


Ge 





%, 





3 
Pad 


ima} 


ame 
Sea 





ets 





eA 


= 
Se 


cseee 


